The Journal 
OF 


Biological Chemistry 


FOUNDED BY CHRISTIAN A. HERTER AND SUSTAINED IN PART BY 
THE CHRISTIAN A. HERTER MEMORIAL FUND 


EDITED FOR THE AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


EDITORIAL BOARD 


JOHN T. EDSALL, Editor MARTIN D. KAMEN 
ROBERT A. ALBERTY MANFRED L. KARNOVSKY 
CHRISTIAN B. ANFINSEN EUGENE P. KENNEDY 

H. A. BARKER DANIEL E. KOSHLAND, JR. 
KONRAD BLOCH HENRY A. LARDY 
HALVOR N. CHRISTENSEN FRED H. MATTSON 

HANS T. CLARKE ALTON MEISTER 
SEYMOUR S. COHEN EFRAIM RACKER 
MILDRED COHN SARAH RATNER 

WALDO E. COHN DAVID SHEMIN 

SIDNEY P. COLOWICK SOFIA SIMMONDS 

LEWIS L. ENGEL EMIL L. SMITH 

LESLIE HELLERMAN EARL R. STADTMAN 
LEON A. HEPPEL HUBERT B. VICKERY 
KLAUS HOFMANN ROBERT C. WARNER 
NORMAN H. HOROWITZ OSKAR WINTERSTEINER 


| 


VOLUME 236, Numbers 1-3,\Pages 1-968, PCI-PC20 


BALTIMORE 1961 


115868 


} 
\ 
4 
~ - - 
4 
- . : - 
| 
XUM 


1961 


BY 
THE AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS, INC. 


PUBLISHED AT HARVARD UNIVERSITY FOR 


THE AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS, INC. 


WAVERLY PRESS, Inc. 


Ba.timore 2, U.S. A. 


L. 
G 
M 
W 
F 
W 
D 
Li 
Zi 
St 
G 
W 


Contents of Volume 236 


JANUARY 1961 


Lance, Cuarues F., Jr., anp Paut Koun. Substrate 
Specificity of Hexokinases.. 

Grspps, Martin, AND L. M. Panes. “The Dis- 
similation of p-Xylose-1-C“, p-Arabinose-1-C', and 
t-Arabinose-1-C" by Escherichia coli. . ; 

Marks, A., ARIEH SZEINBERG, AND Banas. 
Erythrocyte Ghee 6-Phosphate Dehydrogenase of 
Normal and Mutant Human Subjects: Properties of 
the Purified Enzyme. . 

Woop, Francis C., JR., Lusoxvr, ‘Auer E. 
RENOLD, AND F. Cantu, Jr. Metabolism of 
Mannose and Glucose by Adipose Tissue and Liver 
Slices from Normal and Alloxan-diabetic Rats. . 

Frrscuein, H. E., JoHN Betu. Metabolism of ‘Con- 
nective Tissue Lactic and Citric Acid Formation by 
Skin. . 

WANG, ADLER, AND > ‘Lamy. 
The Pathway of Itaconate Metabolism by Liver Mito- 
chondria. . 

Lin, EpMUND C. ‘An p-Arabitol 
genase from Aerobacter aerogenes. . 

Martin G., A. S. Hawick, 4 AND ‘B. 
Kocu. in Reactivity of Legume Lipoxi- 

LEBOEUF, BERNARD, AND GEorGE, F. JR. Studies 
on Rat Adipose Tissue in Vitro. VIII. Effect of 
Preparations of Pituitary Adrenocorticotropic and 
Growth Hormones on Glucose Metabolism. . 

ZILVERSMIT, RouF D., Aaron J. Marcus, AND 
ULLMAN. Pleemaleann! in Human Blood Platelets . . 

Srere, Paut A. The Citrate Cleavage Enzyme. IL. 
Stoichiometry Substrate Specificity and Its Use for 
Coenzyme A Assay. . 

Grapo, CARMEN, AND Cunwron Bazov. 
Phosphates Obtained by Alkaline Hydrolysis of Beef 
Brain Phosphoinositide. . 

Puaut, G. W. E. The Biotin « on 
Carbon Dioxide Fixation and Malic =r Forma- 
tion by Lactobacillus arabinosus . . 


CoNSTANTOPOULOS, GEORGE, AND T T. 


of Cholesterol Side Chain by Adrenal Cortex. 
factor Requirement and Product of Cleavage. . 

WuitenHouse, M. W., E. S. GuRIN. Catab- 
olism in Vitro of "Cholesterol. II. Further Studies on 
the Oxidation of Cholesterol ba Rat Liver Mito- 
chondria. . 

WHITEHOUSE, M. W., E. 4 AND Guam. ‘Catab- 
olism in Vitro ‘of Cholesterol. III. Oxidation of 
3a,7a,12a-Trihydroxycoprostane, 3a,7a,12a-Tri- 
hydroxy -24-ketocoprostane, and 3a,7a,12a,24é- 
Tetrahydroxycoprostane by Rat Liver Mitochondria. . 

CuRrISTENSEN, Hatvor N., JupitH C. Jones. Action 


I. Co- 


1 


10 


18 


41 


47 


61 


73 


of sree of Mediated Transports into Red Blood 
Cells. 
Bon, W. F. Physicochemical ‘Tavestigntion of a Complex 
Protein: the Soluble Protein of the re Lens, a-Crys- 
tallin. . 
Lamy, FRancons, P. ‘Caste, a AND STUART Tavsze, 
Studies on Elastase and Elastin. I. sad and Prop- 
erties of Elastase. . 
Brown, W. Duane, Manno Magrinez, AND Hanoi S. 
Otcorr. Sulfhydryl Groups of Tuna Myoglobins and 
Hemoglobins, Whale Hemoglobin, Tobacco Mosaic 
Virus, and Ovalbumin. . : 
Puetps, Rosert A., E. Neer, Lr, 
AND FRANK W. PUrNAM. The Cupric Ion Catalysis of 

the Cleavage of y-Globulin and Other Proteins by 
Hydrogen Peroxide. . 
Wot, Finn. The Reaction ‘a Bovine Serum Albumin 
with the Bifunctional Reagent m'- 
dinitro-diphenylsulfone. . 
LAWRENCE B., AND Cran, M. Kar. “Abnormal 
Tyrosine and of 
Trypsinogen in Alkaline Solutions. . ‘ 
Kay Cyrit, M., Lawrence B. Sune, AND AL 
Hnpseman. The Molecular Weight of Trypsinogen . 
Hs1ao, SHu-Hs1, AND Frank W. Putnam. The Cleavage 
of Human y-Globulin by Papain.. 
Park, JANET HarTING. BLANCHE P. Pavt 
CLODFELDER, AND LEON W. CuNNINGHAM. The 
Hydrolysis of p-Nitrophenyl Acetate Catalyzed by 
3-Phosphoglyceraldehyde Dehydrogenase. . : 
Krakow, GLapys, AND Brreit VENNESLAND. The Equi- 
librium Constant of the 
Reaction. . 
Roy, J. K., J. M. Paice, AND DR. R. ‘Brown. ‘Studies Con- 
cerning the Formation of the 8-Methyl Ether of Xan- 
thurenic Acid.. 
HAvUsMANN, Enwner, ; AND F. 
sion of Proline to et enti and Its Incorpora- 

tion into Collagen. . 
FrIGELSON, PHILIP, AND Guumnaanp. “Micro- 
somal tee ps Activator of Rat Liver Trypto- 

phan Pyrrolase. . 
GREENGARD, OLGA, AND FEIGELSON. “The Activa- 
tion and Induction of Rat Liver Tryptophan Pyrrolase 

in Vivo by Its Substrate . . 
MeErzenBeERG, R. L., Mareaner “Mansnats, “Woon Kr 
PaIK, AND Pare P. Consen. The Synthesis of Car- 
bamyl Synthetase in Thyroxin-treated 


Tadpoles. . : 
Fox, EUGENE N. " Peptide Requirements for the ‘Synthesis 
of Streptococcal Proteins. . 


Kruara, Hayato, Mryosnt TkAWA, AND E. SNELL. 


: 
| 76 4 
6 81 

86 2 

92 

= 
22 96 3 
26 106 : 
31 
112 

37 118 
136 
50 142 £ 
54 145 

149 
65 
158 

68 
162 

166 

4 


iv 


Peptides and Bacterial Growth. X. Relation of Up- 
take and Hydrolysis to Utilization of p-Alanine Pep- 
tides for Growth of Streptococcus faecalis. . 

Hoskins, Date D., anp Cosmo G. Mackenzie. Solubili- 
zation and Electron Transfer Flavoprotein Require- 
ment of Mitochondrial Sarcosine Dehydrogenase and 
Dimethylglycine Dehydrogenase. . = 

Levin, ALFRED P., AND Boris MAGASANIK. The Effect 
of Purines on the Formation of Two Enzymes Involved 
in Purine Biosynthesis. . 

AL-KHALIDI, USAMA, AND G. Roszar GREENBERG. 
lation of 2(a- droxypurine 
nine Propionate). . 

AL-KHALIDI, USAMA, AND G. Rosert GnEENBERG. 
Structure of Guanine Propionate. . awit 

Rosert W., Evinor F. BRUNNGRABER, F. ‘Saap, 
AND HAROLD H. Wiuuiams. Partial Purification of 
the Threonine- and Tyrosine-activating Enzymes from 
Rat Liver, and the Effect of Potassium Ions on the 
Activity of the Tyrosine Enzyme. . 

Houiey, Rosert W., Jean Apgar, B. P. “Doctor, Joun 
Farrow, Mario ‘A. Marini, AND Susan H. MERRILL. 
A Simplified Procedure for the Preparation of Tyrosine- 
and hie Fractions of Yeast “Soluble 
Ribonucleic Acid’’ . 

Booru, BarBarRa A., AND SARTORELLI. 4 
Amino-pyrazolo(3 ,4-d) pyrimidine: an Inhibitor of the 
Synthesis of Purines and Proteins in Ehrlich Ascites 
Cells.. 

Couerre, AND Enric E. “Conn. Metabolism a Aro- 
matic Compounds in Higher Plants. II. Purification 


and Properties of the Oxynitrilase of Sorghum vulgare. . 


AXELROD, JULIUS, AND HERBERT WEISSBACH. Purifica- 
tion and of 


Contents 


172 


177 


184 


189 


192 


197 


203 


207 


211 


Packer, Lester. Metabolic and Structural States of 
Mitochondria. II. Regulation by Phosphate...... .. 

Wankins, Cuartes L. The Adenosine Triphosphate- 
Adenosine Diphosphate Exchange Reaction of Intact 
Rat Liver Mitochondria. . ; 

Sprro, Mary Janz, Eric G. ‘ton on “te 
Respiratory pen of the Adrenal Gland. I. The 
Medulla. . : 

Sprro, Mary lam, AND G. ‘Studies on 
Respiratory Enzymes of the Adrenal Gland. II. the 
Cortex. . 

BEYER, Reser E. ‘The Effect of Ultraviolet. Light 0 on 
Mitochondria. IV. Inactivation and Protection of 
the Adenosine Triphosphate-Inorganic Orthophos- 
phate Reaction Far-ultraviolet 
Irradiation. . 

Hess, BENNO, AND ‘Metabolic Control 
Mechanisms. VI. Chemical Events after Glucose Ad- 
dition to Ascites Tumor Cells. . neat 

Fiorini, JAMES R., aND DoNALD A. ‘owen, 
Protein Binding of Triamcinolone-H? and Hydro- 

Preliminary Communications 
ABELEs, R. H., anp H. A. Leg, Jr. An Intramolec- 

ular Oxidation Reduction wnerwien a Vitamin Bie 
Coenzyme. . 
KARKHANIS, AND Semen. “On 
the Induction Period and a Protein Inhibitor of 
Mushroom Tyrosinase. . : 
ScHILDKRAUT, Cart L., R. 
Fresco, AND Paut Dory. Formation and Properties 
Helical Complexes. . 


Fesruary 1961 


Morgan, H. E., M. J. Henperson, D. M. REGEN, AND 
C. R. Park. Regulation of Glucose Uptake in Mus- 
cle. I. The Effects of Insulin and Anoxia on Glu- 
cose. Transport and Phosphorylation in the Isolated, 
Perfused Heart of Normal Rats. , 

Moraan, H. E., E. Caprnas, D. M. Rucan, AND > C. R. 
PARK. Regulation of Glucose Uptake in Muscle. 
II. Rate-limiting Steps and Effects of Insulin and 
Anoxia in Heart Muscle from Diabetic Rats......... 

Post,,R. L., H. E. Morean, anv C. R. Park. Regulation 
of Glucose Uptake in Muscle. III. The Interaction 

of Membrane Transport and siete in the 
Control of Glucose Uptake. . 

Henperson, M. J., H. E. Morgan, AND R. 
Regulation of Glucose Uptake in Muscle. IV. The 
Effect of Hypophysectomy on Glucose Transport, 
Phosphorylation, and Insulin Sensitivity in the Iso- 
lated, Perfused Heart. . : 

PAPACONSTANTINOU, Joux, AND > Srey P. CoLowicx. 
The Role of Glycolysis in the Growth of Tumor Cells. 
I. Effects of Oxamic Acid on the Metabolism of Ehrlich 
Ascites Tumor Cells in Vitro. . ; : 

PAPACONSTANTINOU, JOHN, AND SIDNEY P. CoLowrex. 
The Role of Glycolysis in the Growth of Tumor Cells. 


253 


262 


269 


273 


278 


II. The Effect of Oxamic Acid on the Growth of HeLa 
Cells in Tissue Culture. . 

Exper, A. D., R. L. Mann, H. E. RENIs, W. M. ‘Starx, 
HENRY Korruze, anD H. R. Garner. The Con- 
version of p-Glucose to 
hexose. . , 

POGELL, Burton M., AND Low ‘Levon. Nucleotide 
Activation of Microsomal Glucuronidation... .. 

Steiner, Donatp F., Visa Raupa, AND Rosert H. 
LiAMS. Effects of Insulin, Glucagon, and Gluco- 
corticoids upon Hepatic Glycogen Synthesis from 
Uridine Diphosphate Glucose. . 

LOWENSTEIN, JoHN M., AND N. Scnatz. “The 
Nonenzymatic Activation of Acetate by Adenosine 
Triphosphate-Bivalent Metal Chelates. . apes 

Kesster, GIAN, EvizaBetH F. 
AND W. Z. Hassip. Metabolism of p-Glu- 
curonic Acid and p-Galacturonic Acid sel Phaseolus 
aureus Seedlings. . 

Weaver, Rosert H., anp Henny Synthesis 
and Some Biochemical Properties of Phosphohydroxy- 
pyruvic Aldehyde and of sihidiiiammsssiad Gluta- 
thione Thiol Ester. . RA 

Mertz, WALTER, E. AND ‘Kraus 


Vol. 


236 


214 


221 


225 


231 


239 


247 


. PCl 


. PCl 


. PC2 


289 


293 


313 


1¢ 
Sc 
|_| 
N 
Be 
| 
|_| 
P: 
|| 
| 
JA 
|| 
01 
236 
Sn 
|_| 
Ww 
200 
‘ 
Al 
|| 
Zr 
285 
Re 
|_| 
|_| 
|| 
| | Ri 
299 
|_| 
N 
| 305 
Bi 
|_| 
308 
P, 
|_| 
|_| 
| 


236 


214 


221 


225 


231 


PC1 


PC2 


289 


293 


313 


1961 


Scuwarz. Effect of Trivalent Chromium Complexes on 
Glucose Uptake by Epididymal Fat Tissue of Rats... . 

NissELBAuM, J. AND OscaR Bopansky. Purification 
and Properties of Human Heart Lactic Dehydro- 
genase . 

BopaNsky, “Oscar. Kinetics ‘of Phosphoglucomutase 
Action. . 

LuDOWIEG, Birarr ‘VENNESLAND, AND "ALBERT 
DorrmMan. The Mechanism of Action of ee 
dases. . 

PASTAN Ira, Berry Hznemea, Jounson, AND 
James B. Fieup. Stimulation in Vitro of Glucose 
Oxidation in Thyroid by Acetylcholine. . ; 

Jacopson, K. Bruce. Effect of Substrate on 
Activity of Pigeon Liver Acetyl Transferase. . 

Ouson, JAMES ALLEN. The Conversion of Redicactive 
8-Carotene into Vitamin A by the Rat Intestine in 
Vwo.. 

J. Donatp, A AND > ASHWELL. Purification 
and Properties of B-t-Hydroxy Acid Dehydrogenase. 
II. Isolation of B-Keto-.-gulonic Acid, an Intermediate 
in t-Xylulose Biosynthesis. . : 

Witson, E., AND E. Korrrs. “The Me- 
tabolism of p- ond t-Glutamic Acid in the Rat. . 

Baccut, Saxti P., Isa K. MusHanwar, Tsun Cnane, 
Roger E. anp Grorce A. MourkIDEs. 
Acetoacetate and Acetate, Intermediates in Glutarate 
Catabolism. . 

I. D. J. AND OscaR Hucurzn. 
A Requirement for Reduced Triphosphopyridine 
Nucleotide for Cholesterol Side-chain Cleavage by 
Mitochondrial Fractions of Bovine Adrenal Cortex... . 

AizAWA, YOSHIO, AND GERALD C. The Effect 
in Vivo and in Vitro of Estrogens on Lipid Synthesis 
in the Rat Uterus. . 

Z1BoH, VINCENT A., Joun T. Marscunrmn, E. ‘Dory, 
Jr., S. L. Hata, H. Ettiorr, A. 
Tuavse, AND Epwarp A. Dorsy. Bile Acids. XIV. 
Metabolism of Chenodeoxycholic Acid-24-C™ in Sur- 
gically Jaundiced Mice. . 

Rossi-FANELLI, Amssanpno, ‘Awroxnn, AND 
Antonio Caputo. Studies on the Relations between 
Molecular and Functional Properties of Hemoglobin. 
I. The Effect of Salts on the Molecular bees of 
Human Hemoglobin. . me 

Rossi-FANELLI, ALESSANDRO, AND 
Antonio Caputo. Studies on the Relations between 
Molecular and Functional Properties of Hemoglobin. 
II. The Effect of Salts on the Oxygen PRO of 
Human Hemoglobin. . 

NissELBAUM, J. S., AND Oscar Bopanaxy. 
of Human Tasue Lactic Dehydrogenases with Antisera 
to Human Heart and Liver Lactic Dehydrogenases .. . 

Benescu, REINHOLD, AND RutH E. Benescn. The Chem- 
istry of the Bohr Effect. I. The Reaction of N-Ethyl 
Maleimide with the ier net Acid Groups of 
Hemoglobin. . 

ParKeER, C. J., JR., an J. Guncaty. “The Role of ‘Calcium 
in the Adénosins Triphosphatase Activity of Myofibrils 

and in the Mechanism of the derma Factor giao 
of Muscle. . 


Contents 


318 


323 


328 


333 


340 


343 


349 


357 


370 


374 


381 


387 


391 


397 


411 


GuazerR, A. N., anp Emit L. Smitu. Estimation of 
Cystine plus Cysteine in Proteins by the Disulfide In- 
terchange Reaction. . 

Haser, EpGar, AND Cunerian B. “ANFINGEN. 
tion of Enzyme Activity by Air Oxidation of Reduced 
Subtilisin-modified Ribonuclease. . 

RosEvgEAR, JOHN W., AND Emit L. Sura. ‘Glyoopeptides. 
I. Isolation Properties of a 
Fraction of Human y-Globulin. . : 

Stark, Georce R., Wiiuiam H. Sram, AND ‘Sranvorp 
Moore. Relationships between the Conformation 
of Ribonuclease and Its Reactivity toward Iodoacetate 

Finamorg, F. J., anp Extior VotKin. Some Chemical 
Characteristics of Amphibian Egg Ribonucleic Acids. . 

Stoang, N. H. Metabolities of p-Aminobenzoic Acid. 
I. Isolation, Biological and Chemical Properties of 
Two Crystalline Compounds meyer Derived 
from p-Aminobenzoic Acid. . 

ANDERSON, Bruce M., EUGENE H. ‘Conpzs, AND 
P. JENCKS. Reactivity and Catalysis in Reactions of 
the Serine Hydroxyl Group and of O-Acy] Serines.. .. . 

HetmreicH, Ernst, Minton Kern, aND Herman N. 
Ersen. The Secretion of Antibody by Isolated 
Node Cells. . 

JENKINS, W. TERRY. Glutamic ‘Aspartic Transaminese. 
V. The Reaction with t-Alanine. . 

Wesster, LESLIE T., JR., AND EARL W. Davie. Purifica- 
tion and of Enzyme from 
Beef Pancreas. . 

CuNNINGHAM, B. A., ann 8. Krexwoop. Ensyme Systems 
Concerned wil the Synthesis of Monoiodotyrosine. 
III. Ion Requirements of the Soluble System.. .... .. 

Fitcn, Coy D., Hsu, anp James S. Dinnina. 
The Mechanism of Kidney Transamidinase Reduction 
in Vitamin E-deficient Rabbits. . : 

WaLker, JAMES B. Metabolic Control of Creatine Bio- 
synthesis. II. Restoration of Transamidinase Activ- 
ity following Creatine Repression. . 

Pisano, JOHN J., JEAN D. Winson, Louis Davip 
ABRAHAM, AND SIDNEY UDENFRIEND. Isolation of y- 
Aminobutyrylhistidine (Homocarnosine) from Brain. . 

Sisken, Berry, Kaoru Sano, EvGENE RoseErTs. 
y-Aminobutyric Acid Content and Glutamic Decar- 
boxylase and y-Aminobutyrate Transaminase Activ- 
ities in the Optic Lobe of the Developing Chick. . .. ... 

Karnara, Masako, AND J. M. Price. Quinaldylglycyl- 
taurine: A Urinary Metabolite of Quinaldic Acid and 
Kynurenic Acid in the Cat.. ' 

Franzen, James S., S. B. Comparison of 
the Acid-soluble Nucleotides in Escherichia coli at Dif- 
ferent Growth Rates... 

Carrey, Norman H., anp H. Studies 
on the Inhibition of Growth of Bacillus cereus by 6- 

IMSANDE, JOHN, AND of 
Diphosphopyridine Nucleotide. III. Nicotinic Acid 
Mononucleotide Pyrophosphorylase. . 


Park, Woon Ki, ann P. 


Studies on Amphibian Metamorphosis. II. The 


416 


436 


490 


493 


499 


515 


422 
425 
443 
236 | 
= 
239 
455 
247 365 
474 
PC1 
479 : 
485 
= 
285 
503 
508 
512 
= 
305 
520 
405 
525 
| 


vi 


Effect of Thiouracil on gaa Protein 
Synthesis in Tadpole Liver. . , 

Park, Woon Kyi, R. L. AND P. Co- 
HEN. Biochemical Studies on Amphibian Meta- 
morphosis. II. Metabolism of Nucleic Acids and 
Nucleotides in Tadpole Liver wee Thyroxine- 
induced Metamorphosis. . 

Hurwitz, JERARD, AND ANN E. Bresten. The Incorpora- 
tion of Ribonucleotides into Ribonucleic Acid. . 

Key, Jon L., anp Finn Wotp. Some Effects of 2,4- 
Dichlorophenoxyacetic Acid on the Oxidation-Reduc- 
tion State of Soybean Seedlings.................... 

BurnuaM, Bruce F., ano J.B. NEILANDS. Studies on the 
Metabolic Function of the Ferrichrome Compounds. . 

Toouey, J. I., anp H. A. Barker. Isolation of ren 

RECKNAGEL, O., AND BEnrro Lomnanpt. Studies 
of Biochemical Changes in Subcellular Particles of 
Rat Liver and Their Relationship to a New Hypothesis 
Regarding the Pathogenesis of Carbon Tetrachloride 
Fat Accumulation. . 

Scorr, Rosert L., anp L. In. "Effect of 
Mercurial Compounds on Potassium 


Rose, Irwin A. The Use of Kinetic Isotope Effects in 
the Study of Metabolic Control. I. Degradation of 
Glucose-1-D by the Hexosemonophosphate Pathway . . 

NIEMEYER, HERMANN, CARMEN GONZALEZ, AND RICARDO 
Rozzi. The Influence of Diet on Liver Phosphorylase. 
I. Effect of Fasting and Refeeding. . : 

STJERNHOLM, RuNE, AND Ernest P. Nostz. ‘Carbohy- 
drate Metabolism in Leukocytes. II. The Pathway 
of Ribose and Xylose Metabolism in the Rabbit Poly- 
morphonuclear Leukocyte. . ae 

Darra, ASOKE G., AND EFRAIM Racken. Mechaniam of 
Action of I. of the Crystal- 
line Yeast Enzyme. . 2 

Darra, ASOKE G., AND of 
Action of *Tenabetolene. II. The Substrate-Enzyme 
Intermediate . . 

WEIMBERG, Ratu. “Pentose ‘Oxidation by 
fragi. . 

LELOIR, Luis F, Manta A. Ronan 1 DE ‘Faxers, AND 
Cartos E. Carpini. Starch and Oligosaccharide 
Synthesis from Uridine Diphosphate Glucose...... .. 

CHRISTOPHE, JEAN, BERNARD JEANRENAUD, JEAN MAYER, 
AND ALBERT ReENotp. Metabolism in Vitro of 
Adipose Tissue in Obese-hyperglycemic and Goldthio- 
glucose-treated Mice. I. Metabolism of Glucose..... 

CHRISTOPHE, JEAN, BERNARD JEANRENAUD, JEAN MAYER, 
AND ALBERT E. Renotp. Metabolism in Vitro of 
Adipose Tissue in Obese-hyperglycemic and Goldthio- 
il Mice. II. Metabolism of Pyruvate 
and Acetate. . 

Bakke, J. E., AND W. E. ‘CORNATZER. Metabolism ‘of 
Brain and Liver Sulfatides .. 

Rizack, Martin A. An Bpinephrine-sensitive Lipolyti 
Activity in Adipose Tissue . . ; 


Contents 


531 


542 


564 


570 


614 


617 


629 


642 


653 


657 


Vol. 


Krinsky, STEPHEN C., E. R. StapTMaNn, AND HELEN K. 
Mactay. Cofactor Requirements for Pyridine Nu- 
cleotide Reduction by Hydrogen. . 

Sears, Ropert L., D. R. SANADI. Comparative 
Study of Diydrolipy! and Dia- 

phorase. . 

KMETEC, Eur, AND “ERNEST Buepine. “Bucsinic ‘and 
Reduced Nucleotide Oxidase 
Systems of Ascaris Muscle. . tk 

ALEXANDER, 8. C., R. AND C. J. 
The pK’ of Cusbenie Acid in Cerebrospinal Fluid .. .. 

Tuve, TRYGvE, AND Harotp H. Metabolism 
of Selenium by Escherichia colt: wretere of Seleno- 

Preliminary 
Kina, TE Piao. On the of Human 

Albumin. . 
DEMPSEY, Mary E,, AND D. of 
an Inorganic Phosphate-H,0" Exchange by Acto- 
myosin and Myosin. . 
Hitz, Rosert J., AND "The 
Partial Strachan Formula of the a-Chain of Human 


Marcu 1961 


Martin, Donatp B., Marsorie G. Hornina, anp P. Roy 
VaGeELos. Fatty Acid Synthesis in Adipose Tissue. 
I. Purification and Properties of a Long Chain Fatty 
Acid-synthesizing System. 

Horning, Marsoris G., B. “Marm, 
KARMEN, AND P. Roy VaceLos. Fatty Acid Synthesis 
in Adipose Tissue. II. Enzymatic Synthesis of 
Branched Chain and Odd-numbered Fatty Acids. . . . 

Gisson, KennetH D., Jean D. WILson, AND SIDNEY 
UpENFRIEND. The Enzymatic Conversion of Phos- 
pholipid Ethanolamine to ie ta Choline in Rat 
Liver. 

ULIcK, STANLEY. ‘Sterecepecificity in the Metabolism of 
Aldosterone in Man.. 

RatuiFF, Rosert L., Joun T. E. A. ‘Dorsy, 
Jr., 8S. L. Hsta, ‘SIDNEY A. Tuayer, H. 
LIOTT, AND Epwarp A. Dorsy. Bile Acids. XV. 
Partial Synthesis of the New Metabolite of Deoxy- 
cholic Acid, 3a ,68 , 12a-Trihydroxycholanic Acid.. ... 

Briees, THomas, W. WHITEHOUSE, AND Ezra 
Srarte. Metabolism of Trihydroxycoprostanic Acid: 
Formation from Cholesterol in the Alligator and 
Conversion to Cholic Acid and Carbon Dioxide in Vitro 
by Rat Liver Mitochondria . 

Marta, Enrico FORCHIELLI, Mary TUuMMILLO, 
AND RaupH I. DorrmMan. Metabolism in Vitro of 
4-C4-Testosterone by a Human Liver Homogenate. . 

Surmizu, Kyuraro, Hayana, Marcet Gut, AND 
Rautpx I. Dorrman. The Transformation of 20a- 
Hydroxycholesterol to Isocaproic Acid and C2 
Steroids. . 

PEARLMAN, Wmitam Method for Labeling Cu ‘and 
Cig Steroid Hormones with Tritium at C-7: Proges- 
terone-7-H? and A4-Androstene-3 , 17-dione-7-H®... .. 


574 


597 


. PCS 


. 


PC7 


669 


673 


692 


700 


= J 

] 

580 

] 

|_| ae 

Mar 

592 I 

549 

Joyce 

|| i 

J 

ULME 

] 

BINK 

|| t 

I 

Your 

|| P| 

JULIA 

J 

603 

663 RasM 

a 

610° 

t 

|| J 

Horo 

|| 

SEEG: 

= 1 

ad i 

680 

624 

t 

|| 

685 1 

Hays 

636 

] 

688 

|| 

= Soxo 

Kaul 

648 

695 ( 

d 

|| = 


74 


C5 


C6 


C7 


673 


692 


700 


1961 


Ryan, Kennets J., AND W. Smiru. Biogenesis of 
Estrogens by the Human Ovary. I. Conversion of 
Acetate-1-C" to Estrone and Estradiol. . 

Ryan, KENNETH J., AND OLIvE W. SMITH. Biogenesis of 
Estrogens by the Human Ovary. II. Conversion of 
Progesterone-4-C" to Estrone and Estradiol... ...... 

SreveNson, GEORGE W., AND J. Murray Luck. The 
of Amino Acids: Formation 
of Nitriles. . 

MARSHALL, MAncaner, . AND > Pau P. Comm. Im- 
munochemical of Carbamyl Synthe- 
tase . 

JoycE, BARBARA K,, AND SANTIAGO Gnisouta. ‘Variations 
in Malic bedoennees Activity, with Lyophilization, 
Dialysis, and Conditions of Incubation. . 

Umer, Davip D., ann Bert L. VALLEE. 
Rotatory of Enzyme-Chelate Complexes. 
I. Aleohol Dehydrogenase. . 

BINKLEY, FRANCIS. Purification and Partial ‘Charac- 
terization of the Alkaline Phosphatase of Swine Kid- 

Youn, Janis DILLAHA, AND FREDERICK H. CARPENTER. 
Isolation and Characterization of Products Formed by 
the Action of Trypsin on Insulin. . 

Krasna, AtvinI. The Inhibition of Fumesase ond Malle 
Dehydrogenase by pu-8-Fluoromalic Acid 

Juuan, G. R., R. G. Woure, anp F. J. RerrHe.. The 
Enzymes of Mammary Gland. II. The —" 
of Glucose 6-Phosphate Dehydrogenase. . 

RasMUSSEN, Howarp, AND Lyman C. Craic. 
and Characterization of Bovine Parathyroid Hormone. 

ConEN, ARTHUR I., AND Epwarp H. Friepen. Potentia- 
tion in Vitro of Nisianauns Activity by an Inactive 
Derivative . . se 

rum Proteins in heaai Gastric Mucinous Secretions . . 

SEEGMILLER, J. E., Vincent G. ZANNONI, LEONARD Las- 
TER, AND Bert N. La Du. An Enzymatic Spectro- 
photometric Method for the Determination of Homo- 
gentisic Acid in Plasma and Urine. . ; 

KimproueH, Raymonp D., JR., AND 1 DU Vie- 
NEAUD. Lysine-vasotocin, a Synthetic Analogue of 
the Posterior Pituitary Hormones Containing the 
Ring of ponte and the Side Chain of Lysine- 


vasopressin . 1 
TATIBANA, MasazumMit TAKESHITA, AND SIGERU 


Kuno. eneastanael Studies on the Metabolism of 8- 
Alanine. . 

FIsHER, F. ., AND los ‘McGazcon. "The Mech- 
anism of the Glutamic Dehydrogenase Reaction. II. 
Substrate Specificity of the Enzyme. . 

SoxoLorr, Louis, AND SEYMOUR Kavruan. 
Stimulation of Amino Acid Incorporation into Protein . 

KaurmMan, Seymour. The Nature of the Primary Oxi- 
dation Product Formed from 
during Phenylalanine Hydroxylation. . y 

Fuxur, TosHio, AND BERNARD Axunaon. 
Formation of Lipo-amino Acids by Rat Liver ee 
tions and the Nature of the Product. . meee 4 


Contents 


705 


710 


715 


718 


725 


730 


735 


743 


749 


754 


759 


765 


770 


774 


778 


781 


811 


Kistiuk, Roy L. Further Studies on the Relationship of 
Vitamin B,. to Methionine Synthesis in Extracts of 
Escherichia coli. . 

Spaur, P. F., anp B. R. ind 
Mechanion of Action of Ribonuclease from Escherichia 
coli Ribosomes. . 

M., AND L. “The 
Biosynthesis of Thymidylic Acid. I. Preliminary 
Studies with Extracts of Streptococcus faecalis R.. ... 

Wuirraker, V. K., anp R. L. Buaxiey. The Biosyn- 
thesis of Thymidylic Acid. II. Preliminary Studies 
with Calf Thymus Extracts. 

R. F. Copolymersof Acid with 
and Cytidylic Acids. . st 

Straus, Davin B., anp Gouwasean. 
Nucleotide Tnoorporation into pa Liver Microsome 
Ribonucleic Acid. . ape 

Liesett, Marie N., A. ‘Huron, AND ‘Dae F. 
LEY. Comiplex Formation between Oligonucleotides 
and Polymers. . 

JossE, Joun, A. D. AND 
Enzymatic Synthesis of Deoxyribonucleic Acid. VIII. 
Frequencies of Nearest Neighbor Base rated in 
Deoxyribonucleic Acid. . sak 

Mantsavinos, RoGEer, AND ‘Path- 
ways for the ee of Thymidylic Acid in Bac- 

terial Mutants. . 

Pyrophosphatase Activity in Yeast Extracts. . 

WERKHEISER, WILLIAM C. Specific Binding of lenin 
Folic Acid Analogues by Folic Acid Reductase. .... .. 

Pat, PrasHaT R., anp Hatvor N. CurisTENsEN. Up- 
take of Pysidenal and Pyridoxal Phosphate by Ehrlich 
Ascites Tumor Cells. . 

Pisano, JoHN J., JoHN A. ‘tom, Kamen, 
ALBERT Syomepama, AND SIDNEY Iden- 
tification of p-Hydroxy-a-(methylaminomethy]) 
benzyl Alcohol (Synephrine) in Human Urine..... .. 

KiraGawa, SHoTARO, JUNKO YOSHIMURA, AND YUJI 
Tonomura. On the Active Site of Myosin A-Adeno- 
sine Triphosphatase. II. Properties of the Trinitro- 
phenyl Enzyme and the Enzyme Free from Divalent 

G., P. Pyridine Coenzymes. 
IV. Charge Transfer Interaction with the Indole 
Nucleus .. 

Browy, F. 4 AND “Warm, "The 
Reduction of ~~ ad the Electron Trans- 
port System. . 

Enzymes and Their Role in ee in 
Sarcosomes of Adult Ascaris lumbricoides. . , 

Nyeaarp, P. p(—)-Lactic c Re- 
ductase, a Flavoprotein from Yeast. . 

Hirscu, P. F., anp NATHAN O. KaPLan. The 
of Pysidine Hydroxamic Acids to Amides by Mouse 
Liver Mitochondria. . 55d 

Narrop, Stuart A., Vincmnso Bonaves, Exaawon R. 
EHRENFELD, AND NatTHaN O. Kapuan. Effect of 


Vii 


817 


857 


876 


894 


898 


= 
80 823 
84 832 
842 
597 
849 
= 
|| 883 
888 
669 = 
680 
685 
907 
911 
791 
= 
920 
695 804 od | 


Viil 


Azaserine on the Biosynthesis of 
Nucleotide in Mouse. usr 

Bonavita, VINCENZO, SruaRt A. AND NarHaN 
O. Kaptan. Metabolites of Nicotinamide in Mouse 
Urine: Effects of Azaserine. . ; aeigadesk 

Kaun, J. S., anp ANDRE T. JAGENDORF. An Enzyme 
from Spinach Chloroplasts Catalyzing Adenosine 
Triphosphate-Adenosine Diphosphate Exchange. . ... 

Horio, T., T. Hicgasnr, T. Yamanaka, H. MatsuBara 
AND K. Oxunuki. Purification and Properties of 
Cytochrome Oxidase from Pseudomonas aeruginosa. . . 

Hakata, Marre T., Siemunp F. ZakrzEwskI, and 
Cuarutes A. Nicnou. Relation of Folic Acid Re- 
ductase to — Resistance in Cultured 
Mammalian Cells. . : 

RicHarpson, S. H., anp “SYDNEY ‘The 
Bacterial CGuidation of Nicotine. IV. The Isolation 
and Identification of 2,6-Dihydroxy-N. tiated 
mine. . 

RICHARDSON, ‘Ss. AND ) SYDNEY Cc. ‘RITTENBERG. "The 
Bacterial Oxidation of Nicotine. V. Identification of 
2 as the Third Oxida- 


Bartey, J. M., anp W. J. Physical Properties 
of Starch. I. Relationship between Iodine Stain 
and Chain Length. . 

WortTMAN, BERNARD. Enaymie ‘Bulfation 
by Beef Cornea Ex- 
tract. . 


GANGULI, N. C, AND ‘Anon 


bolic on Scorbutic Guinea Pigs. I. 
Glucose 6-Phosphate Metabolism . 

ScHILLER, SARA, GWENDOLYN ANN AND 
BERT DorrmMan. A Method for the Separation of 
Acid Mucopolysaccharides: Its Application to the 
Isolation of Heparin from the Skin of Rats.......... 

Canvin, Davin T., Harry Beevers. Sucrose Syn- 
thesis from Acetate in the Germinating Castor Bean: 
Kinetics and Pathway. . 

WAKABAYASHI, MASAO, AND Wri H. “The 
Comparative Ability of 8-Glucoronidase Preparations 
(Liver, Escherichia coli, Helix pomatia, and Patella 
vulgata) to re Certain Steroid Glucosiduronic 
Acids. . 

LIAMS, AND JAMES B. Fieup. Effects of Anterior 
Pituitary Hormones on Glucose Metabolism by Rat 
Mammary Gland in Vitro.. F 

Kay, Rosert E., anp “The 
of “Chyloenicton-tike” Bodies and Maintenance of 
Normal Blood _— Levels by the Isolated, Perfused 
Rat Liver.. ; 

GounakrIis, hai D., AND P. A 
tion of the Escherichia coli — Dehydrogenase 
Complex. . 

C., AND >C. M. Panis. ‘The of 

Monocarboxylic Acids by Rat Diaphragm. . 


Contents 


931 


936 


952 


959 


964 


Aprit 1961 


HaGeEn, JEAN 


969 


974 


.. 1002 


.. 1006 


. 1013 


. 1019 


Witken, Davin R., AND R. G. 


BINKLEY, FRANCIS. 


Ixawa, 


Vol. 236 


Preliminary Communications 


Kuym, J. X., AND Watpo E. Coun. Amine-induced 
Cleavage of Periodate-oxidized Nucleotide Resi- 
dues. . i: 

WauBa, J. , AND Mounss Farepam. Direct 
Sgnceghiieantili Evidence for the Oxidation of 
Tetrahydrofolate during the ease Synthesis 
of Thymidylate ............ tap 

Boss, Susir K., Howarp Gust, AND G. On- 
MEROD. Light-activated Hydrogenase Activity in 
a Photosynthetic Bacterium: a aeieeun:: 
Phenomenon 

EIcHBERG, JOSEPH, R. AND 
FRED L. Karnovsky. Neutral Plasmalogens 
Analogous to the Neutral Triglycerides ......... 

WEIsSBACH, HERBERT, AND Epwarp Katz. Studies 
on the Biosynthesis of Actinomycin: Enzymic Syn- 
thesis of the Phenoxazone Chromophore . PC16 

Weiss, SAMUEL B., anD Tokumasa Nakamoto. Net 
Synthesis of Ribonucleic Acid with a Microbial 
Enzyme Requiring Deoxyribonucleic Acid and 
Four Ribonucleoside Triphosphates............. 


PCl11 


. PC13 


PC15 


PC18 


Effect of Glucagon on the Metab- 
olism of Adipose Tissue. . . 1023 


Beatty, I. M., A. H. Ennor, H. ‘Rosenszne, anv D. Ma- 


GRATH. ‘ The Configuration of the Serine Moiety 
of Lombricine and isis Serine Ethanolamine 
Phosphodiester . . ae . 1028 


MAXWELL, S., AND z 


sensitive from Rabbit 
. 1032 


BUYSKE. Metabolic Fate of a Corticoster- 
oid (Triamcinolone) in the Dog.. este . 1038 


Purpy, Rosert H., Lewis L. ENGEL, AND J. 


Onctey. The Characterization of Estrone Sulfate 
from Human Plasma. . 
A Nucleotide- 
Peptide Isolated from Bovine Liver. . re . 1051 


RasaGopatan, K. V., Irwin AND 


HANDLER. Competitive Inhibition of Enzyme Activ- 
ity by Urea. . 1059 


Birar, W., AND K. ‘Scum. ‘Preparation and Properties 


of Tn-ceglyeuprotein of Normal Human Plasma. . 1066 
Purification and eee of Renal 
Glutathionase . ie . 1075 


RASMUSSEN, Howanp, A AND Lyman C. ‘Teolation 


of a Parathyroid Polypeptide from Acetic Acid Ex- 
tracts of Bovine Parathyroid Glands. . 1083 
The Partial Chemical Degradation of 
the Cell Walls of Lactobacillus plantarum, Strepto- 
coccus faecalis, and Lactobacillus caset . . 1087 


IRREVERRE, FILADELFO, HERMAN Kny, Sam Asan, Joux 


F. THompson, AND CiayTon J. Morris. Synthesis 
of pt-a(m-Carboxyphenyl)-glycine. . . 1093 


Harcn, Freperick T., ALLAN R. LARRABEE, Reem: E. 


CaTHOU, AND John M. Bucwanan. Enzymatic Syn- 
thesis of the Methyl Group of Methionine. I. Identifi- 


196 


TAK 


Do 


JEN 


Dr 


No 


Ta 


Br. 


|_| 
Zz 
|| 
Ma 
940 
944 
|| 
= 
|| 
Val 
|| 
ME 
|| 
|_| 
Re 
979 
Ro: 
983 
988 
Lo 
996 
Mc 
| 
| 
‘ 


236 


Cil 


C13 
C15 


C16 


C18 


1023 


1087 


1093 


1961 


cation of the Enzymes and Cofactors Involved in the 
System Isolated from Escherichia coli. . 4 

TAKEYAMA, SHIGEYUKI, FREDERICK Hares, AND JOHN 
M. BucHanan. Enzymatic Synthesis of the Methyl 
Group of Methionine. II. Involvement of Vitamin 

Mazur, Canuaron, AND > Canton. 
Relation of Oxidative Metabolism to the Incorpora- 
tion of Plasma Iron into Ferritin in Vivo. . anes 

Doctor, B. P., JEAN APGAR, AND ROBERT w. Houtey. 
Fractionation of Yeast Amino Acid-acceptor Ribo- 
nucleic Acids by Countercurrent Distribution... . .. 

Jenkins, W. Terry. Glutamic-Aspartic Transaminase. 
VI. The Reaction with Certain 8-Substituted Aspartic 
Acid Analogues. . 

DruMMOND, Gzonex AND Sumizy Paanorr- Yen. 
Enzymatic Hiydrelysia of Adenosine 3’ 
Acid. . 

WILLIAMS, Epwanp ‘SHAN-CuIna, SuNa, AND ‘Las- 
KOWSKI, Sr. Action of Venom on 
Deoxyribonucleic Acid. . F 

VANECKO, STEVE, AND M. Lasxowsat, ‘Sr. of 
the Specificity of Deoxyribonuclease I. II. Hydroly- 
sis of Oligonucleotides Carrying a Monoesterified 
Phosphate on Carbon 3’. . 

Meyer, Franz, Roy P. Macxat, Tao, AND E. A. 
Evans, Jr. Infectious Deoxyribonucleic Acid from 
d Bacteriophage. . 

Razzeuu, W. E., AND H. G. KHORANA. “Studies « on n Poly- 
nucleotides. X.Enzymic Degradation. Some Prop- 
erties and Mode of Action of Spleen Phosphodiester- 

REICHARD, Perer, ASTOR BALDESTEN, AND Lars RUTBERG. 
Formation of Deoxycytidine Phosphates from Cytidine 
Phosphates in Extracts from Escherichia colv...... .. 

Roy, J. K., Donatp C. Kvam, June L. Dant, R. E. 
Parks, Jr. Effect of Triphosphate Nucleosides of 
8-Azaguanine, 6-Thioguanine, and 6-Mercaptopurine 


LowENSTEIN, JoHN M. The Pathway of Hydrogen in 
Biosyntheses. I. with Glucose-1-H* 
and Lactate-2-H?. . 

LOWENSTEIN, JOHN M. ‘The Pathway of fiydiogmn i in 
Biosyntheses. II. Extramitochondrial Isocitrate De- 
hydrogenase. . 

McDonoven, M. W., AND A. Woop. ‘The 
of Pentose Phosphate Isomerization and Epimeriza- 
tion Studies with TO and H,0*. . 

NourMann, Ernst A., CuarK J. AND STEPHEN A. 
Kusy. Glucose '6-Phosphate Dehydrogenase (Zwis- 
chenferment). I. Isolation of the re ct Enzyme 
from Yeast. . aes 

W. HERMAN, AND > Jon. ‘Pathways for 
Biosynthesis of a Bacterial Capsular Polysaccharide. 
III. Syntheses from Radioactive Substrates......... 

Bran, R. C., G. G. Porter, aND Bettie Murray STeEIN- 
BERG. Carbohydrate Metabolism of Citrus Fruits. 
II. Oxidation of Sugars we an 
from Young Orange Fruits. . . 


Contents 


. 1095 


. 1102 


. 1109 


. 1121 


. 1126 


. 1130 


. 1135 


. 1141 


. 1144 


1150 


on Amino Acid in Vitro into Microsomal 
Protein. . . 1158 

Buak ey, R. AND BARBARA M. “McDoveatn. ‘Di- 
hydrofolic from Streptococcus faecalis R. . 

Granick, 8. Magnesium Protoporphyrin Monoester and 
Protoporphyrin parserneens Ester in Chlorophyll 
Biosynthesis . . 

Sano SEryo, AND Ss. GRaNtck. “Mitochondrial ‘Copro- 
porphyrinogen Oxidase and Protoporphyrin Forma- 
tion. . 

Morris, Cuaron F. ‘THOMPSON, ‘gan ‘Asunr, 
AND FILADELFO The Isolation of y-.- 
Glutamy1-8-aminoisobutyric Acid from Iris Bulbs.. .. 

THompson, F., Cuayton J. Morris, Sam AsEN, 
AND FiLaDELFO IRREVERRE. m-Carboxyphenyl-.- 
alanine: a provameti Aromatic Amino Acid from 
Iris Bulbs. . . 1183 

WALLER, R, AND M. "HENDERSON. ‘Biosyn- 
thesis of the Pyridine Ring of Ricinine . 

RineiterR, Rosert L. Studies on the Mitochondrial 
a-Glycerophosphate Dehydrogenase. II. Extraction 
and Partial Purification of the Dehydrogenase from 
Pig Brain. . 1192 

BROWNSTEIN, A. AND Roperr H. ABELES. The 
Mechanism of Conversion of 1,2-Propanediol to 
a Reaction Requiring a Vitamin Bi: 
Coenzyme. . : .. 1199 

WATANABE, AND "Oxidative 
Phosphorylation of Cardiac Mitochondria and Con- 
traction of Glycerol-treated Fibers of Psoas Muscle.. 1201 

Scuwartz, Morton K., GERALD KESSLER, AND OSCAR 
Bopansky. Automated Assay of Activities of En- 
zymes Involving the Diphosphopyridine Nucleotide 
= Reduced Diphosphopyridine Nucleotide Reaction . . 

Preliminary Communication 
Srv, Parrick M. L., Hartanp G. Woop, anp RuNE 

L. StJERNHOLM. Fixation of by Phosphoenyl- 
pyruvic Carboxytransphosphorylase.............. 


1186 


1207 


PC21 


May 1961 


. 1213 


. 1217 


.. 1220 


. 1225 


1231 


1235 


GoopFRIEND, THEODORE L., AND YALE J. Topper. Ef- 
fects of Oxytocin, Vasopressin, and Acetylcholine on 
Glucose Metabolism in Mammary Tissue in Vitro.... 

Rog, Josep H., J. M. R. Richarp Gray, AND 
Joun N. Rosinson. Complete Removal of Glycogen 
from Tissues by Extraction with Cold Trichloroacetic 
Acid Solution. . . 1244 

Rutter, WILLIAM AND > Ronatp Ww. BRosemen. 
cose Production by Isolated Rat Liver Cells. An 
Pathway for Glycogen 
Breakdown. . . 1247 

BROSEMER, Ronatp W., AND J. ‘Liver 
Amlyase. I. Cellular Distribution and Properties . . 

Rutrer, J., Marsorre ARNOLD, RoNnALp Ww. 
BroseMER, AND J. A. Mruter. Liver Amylase. II. 
Physiological Role. . a . 1259 

Newman, H. A. I., ‘Eoraen L. McCanpuess, anv D. 
ZILVERSMIT. The Synthesis of C™-Lipids in Rabbit 
Atheromatous Lesions. . . 1264 


1241 


1253 


Barr, Ericu, AND SRIPADA K. N-Methyl- 


ix 
1028 
1032 
1051 
1059 
1083 
| 2 


cephalins. I. Synthesis of Distearoyl t-a-Glyceryl- 
phosphoryl-(N-methyl)ethanolamine. . 

Barr, EricH, AND ALBRECHT ZSCHOCKE. Phosphatidyl- 
hydroxyproline. I. Synthesis of Distearoyl L-a- 
Glycerylphosphory] Lg , Ls-Hydroxyproline . . 

Yuan, Cuine, AND Konrap Canvenian of Oleic 
Acid to Linoleic Acid. . 

Ricuarpson, K. E., N. E. ToLBERT. Oxidation of 
Glyoxylic Acid a Oxalie Acid by Glycolic Acid Oxi- 
dase. . 

RICHARDSON, K. AND E. Touerr. “Phosphogly- 
colic Acid 

Arcos, JosepH C., A. H. Conner, AND Ne. Pu. Buv-Hor. 
Induction of Misseemal Enzyme Synthesis by Poly- 
cyclic Aromatic of Different Molecular 
Sizes. . 

PREEDY, Joun R. K, AND H. ‘Arreen. ‘Column 
Partition of Estrone, Estradiol-176, 
and Estriol in Phenolic Extracts of Urine; Fluores- 
cence Characteristics of Interfering Material........ 

PreepY, JOHN R. K., anp Exste H. Airxen. The Deter- 
mination of Estrone, Estradiol-178, and Estriol in 
Urine and Plasma with Column Partition Chroma- 
tography . . j 

Woriz, AND Horace F. "Studies i in 
Steroid Metabolien: X. Gas Chrom: Anal- 
ysis of Estrogens. . mit 

Sryuianou, Maria, Enrico AND L 
DorrMan. The Metabolism of 4-C'*-Testosterone in 
Rat Testis Homogenate. . 

PEARLMAN, WILLIAM H., anp M. R. J. PEARLMAN. "The 
Metabolism in Vivo of A4-Androstene-3, 17-dione- 
Other Tissues of the Rat. . , 

DoscHEerR, MARILYNN S., AND Pamir E. Wicox. 
ical Derivatives of a-Chymotrypsinogen. IV. A 
Comparison of the Reactions of a-Chymotrypsinogen 
and of Simple Carboxylic Acids with Diazoacetamide. 

Marronosi, A., anD M. A. GouvEa. Studies on Actin. 
3 Chemical Modification of Actin. . se 

Marronost, A., AND M. A. GouveEa. Studies on Actin. 
VI. The Interaction of Nucleoside Triphosphates 
with Actin. . 

FREDERICK AL, Jn. “Regeneration of ‘Native 
Secondary and Tertiary Structures by Air Oxidation 
of Reduced Ribonuclease. . 

ANFINSEN, CHRISTIAN B., AND “Ep@ar ‘Huser. Studies 
on the Reduction and Re-formation of Protein Disul- 
fide Bonds. . 

ConNELLY, AND > Groce TABORSKY. ‘Chro- 
matographic Fractionation of Phosvitin. . : 

Cote, R. Davip. Ion Exchange Chromatography of Pro- 
lactin in Urea-containing Buffers. . ; 

Martin, Rosert G., anp Bruce N. Auns. A “Method 
for Determining the Sedimentation Behavior of En- 
zymes: Application to Protein Mixtures. . , 

VirnayaTHit, J., aND Frepreric M. 
The Carboxy] and Amide Groups of the Peptide Com- 
ponent of Ribonuclease-S . 

VirHAYATHIL, J., AND ‘FRepenic M. Rronanps. 
The Reaction of lodoncttate with Ribonuclease-S. . 


Its Localization in the Ventral Prostate and 


Contents 


. 1269 


. 1273 


1277 


.. 1280 


. 1285 


. 1291 


1297 


.. 1300 


. 1312 


. 1361 


1369 


. 1372 


. 1380 


1386 


Ler, Tex H., Aaron B. LERNER, AND BUETTNER- 
JanuscH. The Isolation and Structure of a- and 
8-Melanocyte-stimulating Hormones from 
Pituitary Glands. . : 

Procxop, Darwin J., SIDNEY ‘UDENFRIEND, AND SvEN 
LinpstepT. A Technique for Measuring the 
Specific Activity of Labeled ee in Bio- 
logical Materials. . 

LinpsTEepDT, SVEN, AND Darwin Prockor. 
Studies on Urinary Hydroxyproline as Evidence for 
Rapidly Catabolized Forms of jeans in the Young 
Rat.. 

KELLER, PATRICIA J., ELAINE Conzn, AND > HANS Nevrats. 
The Proteins of Bovine Pancreatic Juice. III. In- 
corporation in Vivo of C'4-Arginine into 
Chymotrypsinogen A, and Ribonuclease . . 

KELLER, Patricia J., AND ELAINE CouEn. Ensymic 
Composition of Sens Cell Fractions of Bovine Pan- 
creas. 

MYErs, Joux W. Dihydroxy Acid Dehydrase: an En- 
zyme Involved in the ania of Isoleucine and 
Valine. . 

JOHNSTONE, R. M,, AND G. SCHOLEFIELD. "Factors 
Controlling the ‘Uptake and Retention of Methionine 
and Ethionine by Ehrlich Ascites Carcinoma Cells. .. 

Eacue, Harry, Karu A. Pikz, aNp VANCE I. Oyama. 
The Biosynthesis of Cystine in Human Cell Cultures. 

GitvarG, CHARLES. N-Succinyl-a-amino-e-ketopimelic 
Acid... 

Transaminase . 

Lowy, Bertram A., Marjorie K. WILLIAMS, AND ‘Invine 
M. Lonpon. The Utilization of Purines and Their 
Ribosyl Derivatives for the Formation of Adenosine 
Triphosphate and Guanosine amma in the 
Mature Rabbit Erythrocyte. . 

Lowy, BertraM A., JEAN L. Coox, AND , IRVING M. Lon- 
pon. The Ricarathesis of Purine Nucleotides de Novo 
in the Rabbit Reticulocyte in Vitro. . : : 

Ropert W., anp Victor A. LAZAR. “Metal Con- 
tent of “Soluble”-fraction Ribonucleic Acids. . : 

Conen, Stymour Haze, D. BaARNER, AND JaNEr 
LicHTENSTEIN. The Conversion of a Phage-induced 
Ribonucleic Acid to Deoxyribonucleotides in Vitro. .. 

R. M., anp J. Gercety. Studies on Cardiac 
Myofibrillar Adenosine Triphosphatase. . as 

Wituiamson, Martin B., anp WILHELM GUSCHLBAUER. 
Metabolism of Nucleic Acids during tte of 
Wound Tissue. . 

Leonarp J., Mary JANE VAN ‘Bisse, AND “Mav- 
RICE J. Brseman. The Enzymology of Virus-infected 
Bacteria. I. Demonstration of Two Forms of Deoxy- 
guanylate Kinase in Infected Escherichia coli........ 

Brockman, R. W., Carotyn 8S. Depavapi, PaTRIcia 
Srurrs, AND Dorris J. Hutcuison. Purine Ribo- 
nucleotide Pyrophosphorylases and Resistance to 
Purine Analogues in Streptococcus faecalis. . 


_NSuccinyl 


ZIMMERMAN, STEVEN B., AND ARTHUR Konnsene. 
oxycytidine Di- on Triphosphate Cleavage by an 
Enzyme Formed in Escher- 
ichia coli. . 


Vol. 


236 


. 1390 


. 1395 


. 1399 


.. 1404 


. 1407 


1467 


. 1471 


. 1480 


| 1961 
Korn: 
K 
b 
ce 
IMSAN 
ti 
WILsc 
C 
AZZON 
AzzON 
p 
Azzon 
| 
p 
I 
WEIN 
|| 
vaAN I 
1414 0 
CHAN 
t 
1419 
1425 
1429 
1318 
1432 
t 
t 
1321 Cuan 
t 
1439 i 
] 
| 1328 
1442 
1338 

1446 Kosu 
1345 
1448 ] 
Lyun 
1858 1458 
] 
t 
1463 SHAY 
( 
1364 
Sten 
Kor) 
Bres 
For 


236 


390 


395 


1463 


1467 


1471 


1480 


1961 


KornBErG, S. R., Steven B. ZIMMERMAN, AND ARTHUR 
KornBerG. Glucosylation of Deoxyribonucleic Acid 
by eee from Bacteriophage-infected Escherichia 
coli. . 1487 
IMSANDE, Jo OHN. ‘Pathway ot ‘Dighouphepyridine Nucleo- 


tide Biosynthesis in Escherichia coli. . 
Witson, Irwin B., M. A. Harrison, AND Sana 
Carbamyl Desieativees of Acetylcholinesterase . . 1498 


AzzONE, GIOVANNI FELIcE, AND Lars ERNSTER. Respira- 

tory Control and Compartmentation of Substrate 

Level Phosphorylation in Liver Mitochondria....... 1501 
AzzONE, GIOVANNI FELIcE, AND Lars ERNsTER. Com- 

partmentation of Mitochondrial Phosphorylations as 

Disclosed by Studies with Arsenate. . ; . 1510 
AzzoNE, GIOVANNI FELICE, AND Lars ERNSTER. ‘Demon- 

stration of a Requirement of High Energy Phos- 

phate for the Aerobic Oxidation of Succinate in 

Liver Mitochondria. . . 1518 
WernBaAcH, EvGENE C. Oxidative ‘Phosphorylation with 

Endogenous Substrates of Mitochondria. . .. 1526 
van Eys, Jan. Aldehyde-Ketone 

of Liver Alcohol Dehydrogenase. . . 1531 
CHANCE, BritTon, AND GUNNAR The 

teraction of Energy and Electron Transfer Reactions 

in Mitochondria. I. General Properties and Nature 

of the Products of Succinate-linked Reduction of 

Pyridine Nucleotide. . os .. 1534 
Cuancg, Britton. The of wea Elee- 

tron Transfer Reactions in Mitochondria. II. General 

Properties of Adenosine Triphosphate-linked Oxida- 

tion of ahaa and Reduction of aan Nucleo- 

tide .. .. 1544 
CHANCE, AND The 

teraction of Energy and Electron Transfer Reactions 

in Mitochondria. III. Substrate Requirements for 

Pyridine Nucleotide Reduction in Mitochondria..... 1555 


Contents 


CuanceE, Britron, AND GUNNAR HoLiuNGER. The In- 
teraction of Energy and Electron Transfer Reactions 
in Mitochondria. IV. The Pathway of Electron 
Transfer. . . 1562 
CHANCE, BrITron. The Interaction of Energy and Elec- 
tron Transfer Reactions in Mitochondria. V. The 
Energy Transfer Pathway. . : . 1569 
CHANCE, BRITTON, AND Gunnar ‘HOLLUNGER. ‘The In 
teraction of Energy and Electron Transfer Reactions 
in Mitochondria. VI. The Efficiency of the Reaction. 
Nye@aarp, AGNAR P. Induction of p(—)- and L(+)-Lactic 
Cytochrome c Reductase in Yeast. . . 1585 
Ropkey, F. Lee. Determination of 
Blood pH. . .. 1589 
Firzsimons, Epwarp AND SENDROY, Jr. ‘Dis- 
tribution of Electrolytes i in Human Blood. . 
GUILLERMO, AND EsTELA SANCHEZ Q. 
in Effective Enzyme Concentration in the Growing 
Rat Liver. I. Effects of Fasting Followed by Reple- 
tion. . 
SANCHEZ Q., Esreta, “Ouvia Pata- 
clos, EvANGELINA LEE, AND MAGDALENA KuRI. 
Changes in Effective Enzyme Concentration in the 
Growing Rat Liver. II. Liver Regeneration after 
Partial Hepatectomy. . .. 1607 
Ror, Josepx H. Comparative. Analyses for Ascorbic 
Acid by the 2,4-Dinitrophenylhydrazine Method 
with the Coupling Reaction at Different Tempera- 
tures: a Procedure for Determining Specificity....... 1611 
Preliminary Communications 
Conen, Carotyn, Susan Lowry, AND JOSEPH 
Kucera. Structural Studies on Uterine Myosin.. PC23 

PastaNn, Ira, Berry HERRING, AND JAMES B. FIELD. 
Changes in Diphosphopyridine Nucleotide and 
Triphosphopyridine Nucleotide Levels Produced 
by Hormone in Slices 
in Vitro... 


1577 


1595 


1602 


. PC25 


JUNE 1961 


Kosues, T., AND Eric E. Conn. The Metabolism of 
Aromatic Compounds in Higher Plants. III. The 
8-Glucosides of o-Coumaric, Coumarinic, and Meli- 
lotic Acids. . . 1617 

LJUNGDAHL, Lans, G. “Woop, Racxan, 
AND Dante Court. Formation of Unequally 
Labeled Fructose 6-Phosphate by an Exchange Reac- 
tion Catalyzed by Transaldolase. . 

Saaw, Paut D., ann Lowe. P. Hacer. Biological 
Chlorination. VI. Chloroperoxidase: A 
of the 6-Ketoadipate Chlorinase System. . . 1626 

SrermnBerG, DanreL, MartrHa VAUGHAN, AND 
Mareoouis. Studies of Triglyceride Biosynthesis in 
Homogenates of Adipose Tissue. . 

Korn, Epwarp D. The Fatty Add and "Positional 
Specificities of Lipoprotein Lipase. . . . 1638 

BressLer, RuBIN, AND Sain J. WaKIL. ‘Studies on n the 
Mechanism of Fatty Acid Synthesis. IX. The Con- 
version of A to Chain Fatty 
Acids. . 

FUrrerMan, AND SASLAW. "The Estima- 


1622 


1631 


1643 


tion of Vitamin A Aldehyde with Thiobarbituric 
Acid. . 

KLEIN, PETER D., AND > Rrra M. ‘Damn. “The Sensitivity 
of Cholesterol Esterification to Environmental Stress . . 

BrrMiIncHaM, Marion K., anp Pameta J. Warp. The 
Identification of the Porter-Silber Chromogen Se- 
creted by the Rat Adrenal. . 

Scuroerrer, GroraGe J., JR. Conversion of ‘Zymosterol- 
C* and Zymostenol-H? to Cholesterol by Rat Liver 
Homogenates and Intact Rats. . . 1668 

Pensky, Jack, LAWRENCE R. Lavy, ano Inwin H. Lepow. 
Partial Purification of a Serum Inhibitor of C’l- 
Esterase . . 

III. Improved Preparation and Some Properties. . 

Matoor, Farane, AND Morris Soopak. Cleavage of 
Disulfide Bonds in Thyroid Tissue by Thiourea.... .. 1689 

Harmison, CHarues R., Ricarpo H. LanpaBurRU, AND 
Waurter H. Some Prop- 
erties of Bovine Thrombin. . 4 

Bartos, Epwin, AND Mayo ‘Guinea Pig Pancreas 


1652 


. 1674 


. 1680 


. 1693 


399 
404 
1407 
1414 _ 
1419 
1425 
1429 i 2 
1432 
4 
1439 
1442 
1446 
= 


Ribonucleases. Separation by Ion Exchange Chro- 
matography and the Subcellular Distribution of These 
Enzymes. . : . 1697 
MaAtTSUBARA, Hinosnt, AND Kenny T. “Yasunosu. ‘Com- 
parative Biochemical Studies. I. Purification and 
Crystallization of Human Heart Cytochrome c...... 
Bigetow, C. Ultraviolet Spectral Studies of 
Acid- and Base-denatured Ribonuclease. . 1706 
TANFORD, CHARLES, AND ParitosH K. De. The Unfold- 
ing of 8-Lactoglobulin at pH 3 by Urea, 
and Other Organic Substances. . TT 
CuNNINGHAM, LEON W., AND B. Joanna Nuenxe. 
eration of Hydrogen Ions and pH weenie of a 
Protein-Iodine Reaction. . . 1716 
Crsra, J., Davip Grvot, L SILMAN, AND 
RAIM Karcuarant. A Two-Stage Cleavage of Rabbit 
y-Globulin by a Water-insoluble Papain 
Followed by Cysteine. . ‘ . 1720 
Bere, Frep H. BERGMANN, E. J. ‘OFENGAND, . AND 
M. Dreckmann. The Enzymic Synthesis of Amino 
Acyl Derivatives of Ribonucleic Acid. I. The Mecha- 
nism of Leucyl-, Valyl-, and Methionyl 
Ribonucleic Acid Formation. . 3 . 1726 
BERGMANN, Frep H., Paun Bera, AND M. ‘DIECKMANN. 
The Enzymic Synthesis of Amino Acyl Derivatives of 
Ribonucleic Acid. II. The Preparation of Leucyl-, 
Valyl-, Isoleucyl-, and Methionyl Ribonucleic Acid 
Synthetases from Escherichia coli. . . 1735 
OFENGAND, E. J., M. DrecKMANN, AND Pave Beno. "The 
Enzymic Synthesis of Amino Acyl Derivatives of 
Ribonucleic Acid. III. Isolation of Amino Acid- 
Acceptor Ribonucleic Acids from Escherichia coli... . 
Preiss, J.. M. DrecKMANN, AND Pau. Bere. The En- 
zymic Synthesis of Amino Acyl Derivatives of Ribo- 
nucleic Acid. IV. The Formation of the 3’-Hydroxyl 
Terminal Trinucleotide Sequence of Amino Acid- 
Acceptor Ribonucleic Acid. . aa . 1748 
Rao, D. RasaGoPpaL, AND Davip M. GREENBERG. " Studies 
on the Enzymic Decomposition of Urocanic Acid. 
IV. Purification and Properties of 
5(4)-propionic Acid Hydrolase. . 
PéRon, Fernanp G. Further Studies on ‘the Mode of 
Action of the Adenocorticotropic Hormone........ .. 
RitreNBERG, D., Laura PonTIcoRVO, AND ERNEST 
Borex. Studies on the Sources of the Oxygen of 
Proteins. . ints .. 1769 
Gurorr, Gonpox, Kure, 4 AND Upan- 
FRIEND. The of Tyrosine Rat Brain in 
Vitro. . 
BIsHop, Purine Metebelion i in Blood 
Studied in Vivo by Injection of C-Adenine......... 1778 
Pazur, JoHN H., anp Expon W. Suuzy. The Enzymatic 
Synthesis of Thymidine Diphosphate Glucose and 
Its Conversion to Thymidine Diphosphate Rham- 


1701 


1741 


1758 


1764 


. 1773 


1780 

Litt, Micuaret. The Kinetics of Ribonuclease Action on 
Cytidine-2’ ,3’-cyclic Phosphate. . . 1786 

KornFELD, STUART, AND ‘The 
Synthesis of Thymidine-linked "as I. Thymi- 
dine Diphosphate Glucose. . 


. 1791 
Guaser, Luis, AND STUART ‘The Bnaymatic 


Contents 


Vol. 236 


Synthesis of Thymidine-linked Sugars. II. Thymi- 
dine Diphosphate t-Rhamnose . 

Cuiea, M., A. E. Rogers, ann G. W. ‘Phavr. Nucleo- 
tide Transpheapherylens from Liver. II. Purifica- 
tion and Properties of a 6-Oxypurine Nucleoside 
Triphosphate-Adenosine Monophosphate Transphos- 
phorylase from Swine Liver. ; 

Matey, Guapys F., anp FRANK Mater. Nucleotide 
Tutiwevaventions. III. The Incorporation in Vitro 
of Deoxycytidylate into the Deoxycytidine and Thy- 
midine of Deoxyribonucleic Acid. . 

Levin, ALFRED P., AND Boris Macasamx. Enzyme 
Synthesis in Cells. . 

Goupstein, M., A. J. Frrepxorr, PoMERANTS, AND 
J. F. Conrnmna. The Formation of 3,4-Dihydroxy- 
phenylethanol and 3-Methoxy-4-hydroxyphenyleth- 
anol from 3 in the 
Rat.. . 1816 

WItson, Liorp G., TADASHI ‘Agaut, AND Roser S. Ban- 
DURSKI. Yeast Sulfate-reducing I. Reduc- 
tion of Sulfate to Sulfite. . { . 1822 

Asani, TapAsHI, Rosert 8. BaNDURSEI, AND G. 
Witson. Yeast Sulfate-reducing System. II. En- 
zymatic Reduction of Protein Disulfide. . ‘ 

Fripovicu, IRwin, AND HANDLER. Detection of 
Free Radicals Generated during Enzymic Oxidations 
by the Initiation of Sulfite Oxidation. . F . 1836 

MacLeop, Rosert M., Watrer Farkas, Inwix Fawo- 
VICH, AND PHILIP Hanpian. Purification and Prop- 
erties of Hepatic Sulfite Oxidase . of . 1841 

MacLeop, Rosert M., Irwin Frmovice, AND Pamir 
HANDLER. Mochanion of the Factitious Stimulation 
of Biological Oxidations by Hypoxanthine. . —— 

Grirritus, D. E., anp Davin C. Wuarton. Studies of 
the Electron Transport System. XXXV. Purifica- 
tion and Properties of Cytochrome Oxidase......... 1850 

Grirritus, D. E., anp Davin C. Warton. Studies of 
the Electron Transport System. XXXVI. Proper- 
ties of Copper in Cytochrome Oxidase. . : . 1857 

Victor, AND NaTHan O. Karan. Incorpora- 
tion of Isotopically Labeled Precursors into the oy 
dine Nucleotide Coenzymes. . 

Preliminary Communications 
Corcoran, JoHN W. Actinomycete Antibiotics. 

II. Participation of the Methionine Methyl Group 
in the Biogenesis of t-Cladinose, a Branched Chain 
Monosaccharide. . 

BorKENHAGEN, Lovisz Fenct, EvGENE P. 
NEDY, AND LinpA Fretpine. Enzymatic Forma- 
tion and Decarboxylation of Phosphatidylserine .. . 

Evans, WARREN H., anp Manrrep L. Karnovsky. 
A Possible Mechanism for the Stimulation of Some 
Metabolic Functions during Phagocytosis. . . . PC 

Nreruicu, Donatp P., AND Boris MaGasanix. Al- 
ternative First Steps of Purine Biosynthesis. .. ... 

Korke, Masanurko, AND Lester J. REEp. Resolu- 
tion and Reconstitution of the Escherichia coli 
Pyruvate Dehydrogenation Complex............ 

Mason, Norman R., Jonn M. Marsu, AND KENNETH 
Savarp. An Action of Gonadotropin in Vitro.... PC# 

F. Rosert, anp Lowe. P. Hacer. A 
Crystalline Flavin Pyruvate Oxidase... . . 


1795 


. 1830 


. 1868 


. PC2 


PCB 


PC32 


PC33 


1961 


HEDRI 


xii 

of 

bo 

HEDRI 

of 

all 

VENKA 

A 

er 

VENKA 

of 

zy 

BARBA 

of 

Ci 
Marrs 

D 

ta 

| 

Li 

Ir 

C 

| ToMLI 

fr 

| Brock 

St 
B 

CaRTE 

li 

bi 

Kazir 

Al 

A 

b 

GoLp, 

ts 

I 
Goxp, 

ti 

Pops 

tl 

a 

Riees 
I 
r 

Ikaw 

d 

i 

Broo 

a 

Tono 

¢ 


. 1816 


. 1822 


1830 


1836 


184] 


1847 


1961 Contents 


1961 


Heprick, Jerry I., anp H. J.Sauuacw. The Metabolism 
of Hydroxypyruvate. I. The Nonenzymatic Decar- 
boxylation and Autoxidation of Hydroxypyruvate .. . 

Heprick, Jerry I.,anp H.J.Sauuacw. The Metabolism 
of Hydroxypyruvate. II. The Enzymatic Oxidation 
and Decarboxylation of Hydroxypyruvate. . ... 1872 

VENKATARAMAN, R., AND EFRAIM RACKER. Wstheniom of 
Action of Transaldolase. I. Crystallization and Prop- 
erties of Yeast Enzyme. . . 1876 

VENKATARAMAN, R., AND Evaame Rackms. 

of Action of Tratanbdolons, II. The Substrate-En- 
zyme Intermediate. . sak . 1883 

BARBAN, STANLEY, AND Henry O. “The Effects 
of 2-Deoxyglucose on the Growth and Metabolism of 
Cultured Human Cells. . 

Mattson, F. H., anp R. A. VoLPENHEIN. ‘The Specific 
Distribution ‘of Fatty Acids in the Glycerides of Vege- 
table Fats. . 1891 

KARNOVSKY, MANFRED Be AND p Donatp F. ‘Horus. Wat- 
tacH. The Metabolic Basis of Phagocytosis. III. 
Incorporation of Inorganic Phosphate into Various 
Classes of Phosphatides during Phagocytosis . . 1895 

Tomuinson, R. V., anp Cuinton E. Complete 
Characterisation of the Myo-inositol — 
from Beef Brain Phosphoinositide. . at . 1902 

BROCKERHOFF, Hans, AND CLINTON E. “BALLov. "The 
Structure of the ee Complex of Beef 
Brain. . . 1907 

CARTER, R. A. Henpry, S. ‘Nosma, N. Z. 
STANACEV, AND K. Onno. Biochemistry of Sphingo- 
lipids. XIII. Determination of the Structure of Cere- 
brosides from Wheat Flour. . v . 1912 

Kazrro, YosHito, SEVERO Ocuoa,, Rosanr Cc. 
anpD Jo-Yun CHEN. Metabolism of Propionic Acid in 
Animal Tissues. VIII. Crystalline Propionyl Car- 
boxylase. . . 1917 

Partial of the Me- 
tabolites of Cortisol-4-C™ in the Dog. I. The Intact 
Dog.. . 1924 

Gop, L ‘Partial of the Me- 
tabolites of Cortisol-4-C" in the Dog. II. The Totally 
Hepatectomized Dog. . ve . 1930 

PopsAk, G., DeWirr 8S. Goonsas, J. W. 
Rira CorRNFORTH, AND R. Rywace. Studies on 
the Biosynthesis of Cholesterol. XV. Mechanism of 
Squalene Biosynthesis from Farnesyl Pyrophosphate 
and from Mevalonate. . 1934 
Riees, A. The Binding of N -Ethylinsleimide by Human 
Hemoglobin and Its Effect upon the —— Equilib- 
rium. . .. 1948 
duction through Esterification of Glutamic Acid dur- 
ing Analytical Procedures. . é . 1955 
BROOMFIELD, CLARENCE A., AND A. 
A Method of Scanning Paper Electrophoresis Strips 
and Its Application to the Study of Plasma Proteins... 1960 
Tonomura, Yus1, JUNKO YOSHIMURA, AND SHoTaro Kira-. 
cawa. On the Active Site of Myosin A-Adenosine 
Triphosphatase. III. Effect of Pretreatment and 


Metal Ions on the Clearing 7 of omiiien 
to Adenosine Triphosphate. . sae . 1968 


1867 Ray, J., Jr., ann D. 


Method for Characterising the Type and Numbers of 

Groups Involved in Enzyme Action . . e .. 1973 
Grim, Forrest C., anp Davin G. Dowsarr. 

of the Two Forms of Malic re: from Beef 

Heart. . 1980 
Master, R. W. P, AND DS. Sunnvasa Rao. 

of Enzymes oni Toxins in Venoms of Indian Cobra 

and Russell’s Viper after Starch Gel Electrophoresis.. 1986 
Burtt, Mary V., AND RayMonp E. HANsEN. On the Ac- 


tion of Muscle Phosphorylase a in Vitro............ 1991 
KassELL, BEATRICE, AND M. Laskowsk1, Sr. The Amino 
Acid Composition of Chymotrypsinogen B.......... 1996 


Beaton, Grorce H., ANNE E. anp Auprey M. 
Wricat. Starch Gel Electrophoresis of Rat Serum 
Proteins. I. Procedure and Designation of Compo- 
nents. . : . 2001 

BEATON, H, E. Guat, J. 

AND AuDREY M. Wrieut. Starch Gel Electrophoresis 
of Rat Serum Proteins. II. Slow aeGlobulin and 
Other Serum Proteins in 


and Young Rats. . : ..... 2005 
DeGroot, J., AND M. Davm. ‘Studies on 
the Biosynthesis of Iodotyrosines. . - . 2009 


Bucovaz, Epset T., J. WENDELL "The 
tivation of Amino Acids in the arama Tissue of 
Rats. . Kal’ .. 2015 

AmMEs, Bavce N,, G. Make, AND J. 
GarRY. The First Step of Histidine Biosynthesis .... 2019 

ArmstronG, F. B., anp R. P. WaGner. Biosynthesis of 
Valine and Isoleucine. 1V. a-Hydroxy-8-keto Acid 
Reductoisomerase of Salmonella. . ..... 2027 

Staprman, E. R., G. N. CoHEn, 
GUETTE DE Feed-back In- 
hibition and Repression of Aspartokinase Activity in 
Escherichia coli and Saccharomyces cerevisiae. . . 2033 

Harry, Karu A. Prez, anp Mina Levy. The 
tracellular Amino Acid Concentrations Required for 
Protein Synthesis in Cultured Human Cells........ 2039 

Levin, Epnramm Y., AND SEYMouR KaurMan. Studies on 
the Enzyme Catalyzing the Conversion of 3,4-Dihy- 
droxyphenylethylamine to Norepinephrine.......... 2043 

Henpiey, Dante, D., anp Rouanp F. Berrs, Jr. Ki- 
netic Studies of the Phosphorolysis of Poe 
Acid.. 

CREASEY, w. aR. E. 
tion and Properties of Orotidylate Decarboxylases 
from Yeast and Rat Liver. . . 2058 

Creasey, W. A., L. 
MACHER. Fatty Livers Induced by Orotic Acid. I. 
Accumulation and Metabolism of Lipids............ 2064 

SERAYDARIAN, Krixor, W. F. H. M. Mommaerrts, ALFRED 
WALLNER, AND R. J. Guittory. An Estimation of 
the True Inorganic Phosphate Content of Frog Sar- 
torius Muscle. . ae .. 2071 

McCormick, Donate B, E. ane 


xiii 
|. 236) 
1795 
2 
1800 
0 
. 1806 
1810 
% 
e 
| 
I. 

l- 

of 

1s 
)- 
| 

iP 
n 
of 
of 
1857 
4 
3. 
x 
. PC2 

a- 
PCR 
ne 
. PC30 
. | 
u- 
lit 
. PC3 
PCH 
. PC36 


xiv Contents 


Esmonp E. Snett. Pyridoxal Phosphokinases. I. 
Assay, Distribution, Purification, and Properties.... 2076 

McCormick, Donatp B., anp Esmonp E. SNELL. Pyri- 
doxal Phosphokinases. II. Effects of Inhibitors... .. 

Wana, Hrrosui, AND Esmonp E. Snetit. The Enzymatic 
Oxidation of ee and erin Phos- 
phates. . 

Cana, M. L. Wo, AND B. Connor JOHNSON.  N-Methyl- 

4-pyridone-5-carboxamide as a Metabolite of Nicotinic 
Acid in Man and Monkey.. 

Carson, GERALD L., AND Gene M. Brown. "The Natu- 
ral Occurrence, Eaaymatie Formation, and Biochemi- 
cal Significance of a a Derivative of 
Thiamine Pyrophosphate. . 

Kopin, Irwin J., Ax=Lnop, AND Epwa Gonvon. 
The Metabolic Fate of and C'-Meta- 
nephrine in the Rat.. . 2109 

Lapp, NaH: PC: HoGENKAMP, AND re BARKER. 
Structure of Cobamide Coenzymes: Influence of pH 
on Absorption Spectra and Ionophoretic Mobilities . . . 

Toouey, J. I., D. PeRuMAN, AND H. A. BARKER. Purifica- 
tion and Properties of Cabamide Coenzymes Ob- 


2085 


. 2089 


. 2096 


. 2099 


2114 


tained from Propionibacterium arabinosum.......... 2119 
Nyaaarp, AGNarR P. Kinetic Properties of Yeast p(—)- 
Lactic Cytochrome c Reductase.................... 2128 


Vol. 236 


KauFrMAN, BERNARD, AND NATHAN O. Kapuan. Pyridine 
Nucleotide Transhydrogenase. VIII. Properties of 
the Transhydrogenase Reactions of an Enzyme Com- 
plex Isolated from Beef Heart Mitochondria......... 

Four, R. C., R. M. Smiuure, E. C. Sister, anp H. L. 
KornBercG. Carbon Metabolism in Chromatium.. .. 

Novoa, B., anp GrorGe W. Scuwert. Lactic 
Dehydrogenase. VIII. Binding of Oxamate and of 
Oxalate by Enzyme-Coenzyme Complexes.......... 

Preliminary Communications 
Rupney, Harry. The Stimulation of Photophos- 

phorylation by Coenzyme Q: and Q; in Chromato- 
phores of Rhodospirillum rubrum . . . PC39 
WetssBacH, HERBERT, BETTY AND 
PeTeRKOFSKY. Conversion of Vitamin B12 to Co- 
enzyme By in Cell-free Extracts of Clostridium te- 
tanomorphum. . . PC49 
Merritt. Ev nee for the Liberation of a Nucle- 
ase from Human Fingers. . . PCS 
Stevens, AuprEY. Net of 
cleotides with Base Compositions Analogous to 


2133 


2140 


2150 


PC43 


Avueust 1961 


GERALD, Park S., AND VERNON M. INGRAM. Recommen- 
dations for the Nomenclature of Hemoglobins.... .. 
Henperson, M. J., H. E. Moraan, anp C. R. Park. 
Regulation of Glucose Uptake in Muscle. V. The - 
Effect of Growth Hormone on Glucose Transport in 
the Isolated, Perfused Rat Heart.................. 2157 

Morean, H. E., D. M. Recen, M. J. Henperson, T. K. 
Sawyer, AND C. R. Park. Regulation of Glucose 
Uptake in Muscle. V1. Effects of Hypophysectomy, 
Adrenalectomy, Growth Hormone, Hydrocortisone, 
and Insulin on Glucose Transport and Phosphoryla- 
tion in the Perfused Rat Heart.................... 

FIaAtkow, J., WiLLIAM H. Studies 
on a Liver Activator of B-Glucuronidase............ 

TsuIk1, SHigeRu, Youitcut HasHrmoro, Warp Pic- 
MAN. Comparison of Procedures for the Isolation of 
Bovine Submaxillary Mucin. . 

Smitu, Evetyn E. B., Georce T. Mis, AND > Harner P. 
BERNHEIMER. of Pneumococcal Capsu- 
lar Polysaccharides. I. Properties of the System 
Synthesizing Type III Capsular Polysaccharide ..... 2179 

Zvi, AND MicHaEL ScHRAMM. Enzymatic Syn- 
thesis of the Maltose Analogues, Glucosyl Glucosa- 
mine, Glucosyl N-Acetylglucosamine and Glucosyl 


2155 


2162 


2169 


. 2172 


2-Deoxyglucose by an Extract of Neisseria perflava.. 2183 
Ben-Zvt, Ruta, AND ScoramM. A Phosphoglu- 
comutase Specific for 6-Glucose 1-Phosphate........ 2186 


Woon, W. A., M. J. McDonovas, anv L. B. Jacoss. Ri- 
bitol and p-Arabitol Utilization by Aerobacter aero- 


genes... . 2190 
tabolism in Adipose Tissue. . . 2196 


KirscHMAN, JOHN C., AND JOHN G. ‘Contatzo. “The Role 


of Pyridoxine in the Metabolism of enone 
Fatty Acids in Rats.. 

Ryan, KENNETH J., AND W. Sura. Biogenesis of 
Estrogens by the Human Ovary. III. Conversion of 
Cholesterol-4-C™ to Estrone. . 

Ryan, KENNETH J., AND OLIVE W. Biogenesis of 
Estrogens by the Human Ovary. IV. Formation of 
Neutral Steroid Intermediates. . , 

Roserts, KENNETH D., RAYMOND L. “Vane Wine, AND 
The Conversion in Vivo of 
Dehydroisoandrosterone Sulfate to Androsterone and 
Etiocholanolone Glucuronidates. . : .. 2218 

Devutscu, H. F., E. R. StreHm, Jans 1. ‘Morton. 
Action of Papain on Human Serum Globulins.. 

Kogima, Yutaka, Nosutomo ITapa, AND OsAMU Havar- 
sHI. Metapyrocatechase: a New Catechol-cleaving 
Enzyme. . .. 2223 

MARSHALL, Manaaner, R. L. Murzensmne, AND 
P. Consen. Physical and Kinetic Properties of Car- 
bamyl Phosphate Synthetase from Frog Liver. . 

Brown, W. Duane. Chromatography of Myoglobin o on 
Diethylaminoethyl Cellulose Columns. 

STERLING, KENNETH, AND MILTON TABACHNICK. Deter- 
mination of the Binding Constants for the Interaction 
of Thyroxine and Its seponane with Human Serum 
Albumin. . . 2241 


. 2200 


. 2204 


. 2207 


. 2216 


. 2229 


. 2238 


CoLEMAN, AND “Burr L. ‘Vataze. Metallo- 
Stability Constants and 
matic Characteristics. . 34 

LutsapA-Oprrr, Anita V., Sonorma, A AND > J. D. 
CHANLEY. Aawpinteina, III. Coupling of Acetylated 
Bovine Serum Albumin with Arsanilic Acid and p- 
Aminobenzoic Acid . 


. 2244 


Des 


Car 


Gin 


Issk 


Bua 


Wa 


196! 
Roc 
Moy 
Rav 
GRE 
Rey 
Has: 
WIL 
Jun} 
ZACI 
: Pas’ 
Dry 
Srri 
= 
E 
= 
2250 
Bak 


PC39 


1961 


RocHOVANSKY, OLGA, AND 8S. Ratner. Biosynthesis of 
Urea. IX. Further Studies on Mechanism of Argino- 
succinate Synthetase Reaction. . 

Moyen, H.8. Interference with the Cleatwol of 
Histidine Biosynthesis. . , .. 2261 

RaveL, JOANNE M., F. . AND 
WituiaM Suive. The Indirect Role of Biotin in the 
Synthesis of Ornithine Transcarbamylase........ .. 

GREENBERG, Davip M., Ravinpra Natu, AND Guiapys K. 
Humpureys. Purification and — of Thy- 
midylate Synthetase from Calf Thymus. . : 

Reynarp, A. M., L. F. Hass, D. D. JACOBSEN, J AND P. D. 
Boyer. The Correlation of Reaction Kinetics and 
Substrate Binding with the Mechanism of a 
Kinase . 

Hass, L. F., P. D. Bovzn, AND DA. M. 
on Possible Phosphoryl Enzyme Formation in Cataly- 
sis by Kinase, and Glucose 
6-Phosphatase. . .. 2284 

Witson, Irwin B., AND M. 
Number of Acetylcholinesterase . .. 2292 

Lawer, H. Cuarre. Turnover Time of 
terase . . 2296 

JUNI, Euuor. fer a fee 
Decarboxylation of a-Keto Acids by a-Carboxylase... 2302 

ZACHMAN, Ricuarp D., AND JAMES ALLEN OLSON. A 
Comparison of Retinene Reductase and Alcohol De- 
hydrogenase of Rat Liver. . . 2309 

Pastore, Epwarp J., AND Morais FRIEDKIN. ‘The 
matographic eecaatinans and Recovery of Reduced 
and Oxidized Pyridine Nucleotides................. 

Sears, Ropert L., James M. Peters, AND D. R. SAnapl. 
a-Ketoglutaric Dehydrogenase. X. On the Mecha- 
nism of Dihydrolipoyl Dehydrogenase Reaction ..... 2317 

DryspALE, GEORGE R., Mary JANE SPIEGEL, AND PHILIPP 
Flavoprotein-catalyzed Direct Hy- 
drogen Transfer between Pyridine Nucleotides... .... 

STRITTMATTER, Puitipp. The Nature of the Flavin 
Binding in Microsomal Cytochrome 6; Reductase .. . . 

SrRITTMATTER, PHILipp. The Binding of Pyridine Nucleo- 
tides to Cytochrome b; Aporeductase............... 


2254 


2268 


2271 


2277 


2314 


2323 


2329 


2336 


SEPTEMBER 1961 


DesHpaNpE, W. M., anp C. V. RAMAKRISHNAN. Forma- 
tion and Breakdown of Citric Acid in Garcinia Fruit 
Xanthochymus guttiferae . . : 

CaRUBELLI, LEONARD C. ‘Ryan, E. Trucco, 
AND RANWELL Caputto. Neuramin-Lactose Sulfate, 
a New Compound Isolated from the sensi Gland 
of Rats. . 

GINSBURG, Victor. Studies on "the: Biosynthesis ot 


2377 


2381 


Guanosine Diphosphate t-Fucose. . . 2389 
IssELBACHER, Kurt J., AND STEPHEN M. ‘Krane. Bbadies 

on the Siechedion of the Inhibition of Galactose Oxi- 

dation by Ethanol. . .. 2394 
Back, ArTuur L., Max AND > M. ‘Brown. 

Butyrate Metabolien | in the Lactating Cow. . . 2399 
Warner, Huser R., anp E. M. Lanps. “The 

Metabolism of Enzymatic of 

the Vinyl Ether. . 2404 


Barr, Ericu, AND K. ‘PAVANARAM. N, N- Di- 


Contents 


Kine, Tsoo E. Reconstitution of Respiratory Chain En- 
zyme Systems. IV. “Cross-reconstitution” of Sarco- 
somal Succinic Oxidase from Soluble Succinic Dehy- 
drogenase of Different Species. . .. 2342 

ABELES, Rospert H., anp Howanp A. Lax, 
molecular Oxidation-Reduetion a Cobamide 
Coenzyme. . 

Cooper, Crcm,, AND > G. "Properties of 
the Inorganic Orthophosphate-Adenosine Triphos- 
phate and Adenosine Diphosphate-Adenosine Triphos- 
phate Exchange Reactions of Digitonin Particles... . 

WELLNER, DANIEL, AND ALTON MeEIsTER. Studies on 
the Mechanism of Action of t-Amino Acid Oxidase... 2357 

PapavasiLiou, P. S., anp Georce C. Corzias. Neutron 
Activation Analysis: The Determination of Manga- 

VickEeRY, HuBERT BRADFORD, AND KENNETH R. HANSON. 
The Metabolism of the Organic Acids of Tobacco 
Leaves. XVIII. Effect of Culture of Excised Leaves 
in Solutions of Potassium Lg-isocitrate.............. 

Preliminary Communications 
Dus, Karu, Ropert G. Bartscu, AND Martin D. 

Kamen. Amino Acid Sequence of a Heme Peptide 
with Two Heme Groups. . ae 
Dure, Leon'S., AND J. Comune. 
ments for Luminescence in Extracts of a Balano- 
glossid Species. . . PC48 
SAKAMI, AND Enzymatic 
Methylation of Homocysteine by a Synthetic 
Tetrahydrofolate Derivative. . . PC50 
Frimprer, GEoRGE W. The of 
and t-Homocysteine in Urine of Patients with 
Cystinuria. . 
Kaziro, AND SEvERO OcHoa. A New Enzyme in 
the Conversion of A to Sue- 
cinyl Coenzyme A. 
KONIGSBERG, Guorn, AND 
Rosert J. Hitt. The Amino Acid Sequence of the 
a Chain of Human Hemoglobin................ 


. 2347 


2351 


2370 


. PC47 


. PC51 


PC55 


methyleephalins. I. Synthesis of Distearoyl L-a- 
Glycerylphosphory]- (N,N - Dimethyl) Ethanolamine 2410 
Fuico, ARMAND J., AND JAMES F. Mgap. The Biosynthe- 
sis of Lignoceric, Cerebronic, and Nervonic Acids... .. 
ScHLESINGER, Mruron J., AND Minor J. Coon. Reduc- 
tion of Mevaldic Acid to Mevalonic Acid by a Par- 
tially Purified Enzyme from Liver. . 
Wiest, WALTER G., AND R. Bruce Witcox. Purification 
and Properties of Rat Ovarian ee De- 
hydrogenase. . 
GoopMAN, DeWirr “Studies « on ‘the “Conversion. of 
Squalene to Sterol with Rat Liver Enzymes......... 2429 
Jeremias H. R., anp Bert L. VALLEE. Metallo- 
thionein: a Cadmium and ee Protein 
from Equine Renal Cortex. . 
Cote, R. Davin, ann J. M. In. 
graphic Study of Trypsin. . 
Cann, JoHN R., AND JACK In. Electro- 


2416 


. 2421 


. 2425 


. 2435 


2443 


2133 | 
2140 
2150 
PC40 
PC42 
| 
PC43 
2200 
2207 
) 
2213 
2216 
4 | 
2099 
1 
. 2238 
1 
1 
2241 
| 


phoretic Demonstration of Specific Enzyme-Substrate 
Complex between Pepsin and Serum Albumin....... 

NvuENKE, Ricuarp H., anp LEoN W. CUNNINGHAM. 
Preparation and Structural Studies of Ovalbumin 
Glycopeptides. . 

Foster, Rospert J. "Specificity a- 
Promotion of the Solvolysis of Acetyl a-Chymotrypsin 
by Indole. . : 

STRACHER, A. Effect ot pH and Ur rea on ‘the Optical Ro- 
tation, Viscosity, and Ac- 
tivity of Myosin A.. 

BLUMENFELD, OLGA O., AND "GERTRUDE E. ‘PERLMANN. 
The Disulfide Linknaes of Crystalline Pepsin. . . 2472 

Scuick, Anita F., S. J. Srncer. On the Pormaation 
of Covalent _— between Two Protein Mole- 

LEAvIrTT, RIcHARD AND ‘Epwin UMBARGER. Teoleu- 
cine and Valine Metabolism in Escherichia coli. X. 
The Enzymatic Formation of Acetohydroxybutyrate . 

Hayaisu1, Osamu, Hrrosut Tanrucnui, Minoru TasHiro, 
AND Sigeru Kuno. Studies on the Metabolism of 
Kynurenic Acid. I. The Formation of t-Glutamic 
Acid, p- and t-Alanine, and Acetic Acid from Kynu- 
renic Acid by Pseudomonas Extracts............... 

HempuinG, H.G., anp DapHNE Hare. The Effect of Gly- 
cine Transport on Potassium Fluxes in the Ehrlich 
Mouse Ascites Tumor Cell. . 

Buiair, Donatp G. R., AND VAN R. ‘Porrea. Inhibition 
of en Acid Decarboxylase i Uridine 5’-Phos- 
phate. . .. 2503 

VIEIRA, Emo, AND Suaw. ‘The Utilisation of 
Purines in the Biosynthesis of Folic Acid. . 2. 2. 2507 

ReicHarp; Peter. The Biosynthesis of Deoxyribonucleic 
Acid by the Chick Embryo. IV. Formation of De- 
oxycytidine and Deoxyguanosine Phosphates with 


2446 


2452 


2461 


. 2467 


2477 


2486 


2492 


2498 


Contents 


Vol. 236 


Fractionation during Molecular Hydrogen Formation 


in a Marine Pseudomonad.. F . 2520 
RIKLIs, EMANUEL, AND D. Rrrrensanc. 
tions on the Enzyme, Hydrogenase................. 2526 


SILVERMAN, Minton, Liuoyp W. Law, AND BERNARD 
KaurMan. The Distribution of Folic Acid Activi- 
ties in Lines of Leukemic Cells of the Mouse. ........ 

Brown, GENE M., Ropert A. WEISMAN, AND Donna A. 
Mounar. The Biosynthesis of Folic Acid. I. Sub- 
strate and Cofactor Requirements for Enzymatic 
Synthesis by Cell-free Extracts of Escherichia coli... . 

Kier, Arriza O., AND Visuniac. Activity and 
Partial Purification of Chlorophyllase in Aqueous Sys- 

Foster, DANIEL W., AND BEN Bioom. A Comparative 
Study of Di- and Nu- 
cleotides in the Intact Cell. . .. 2548 

CHARALAMPOUS, FRIxos, Mancaner Want, AND Lex Pen 
cuson. Metabolic Functions of Myo-inositol. 
Effect of Inositol Deficiency on the Metabolism of 
Nucleic Acids of Mammalian Cells in Tissue Cul- 


2530 


2544 


ture... . 2552 
HvuENNEKENS, F. M., 8. P. Feuron, N. Appagt Rao, 
and Bruce Mackter. Flavin Component of Re- 
duced Diphosphopyridine Nucleotide Dehydrogen- 
HANAHAN, DonaLp J., AND Rutu Warts. The Iso- 


lation of an a’-Alkoxy-8-acyl-a-glycerophosphory1- 
ethanolamine from Bovine Erythrocytes... ....... 
ANTONINI, ERALDO, JEFFRIES WYMAN, ROMANO Zito, 
ALESSANDRO RossI-FANELLI, AND ANTONIO Ca- 
puto. Studies on Carboxypeptidase of Hu- 
man Hemoglobin. . . PC6O 


PC59 


Soluble Enzymes. . 2511 Capenas, E., H. Kant, C. R. ‘Pox, AND 
Reicuarp, Peter, Z. N. Rasmussen. Inhibition of the Insulin Effect of 
Kis. Studies on a Possible Regulatory Mechanism Sugar Transport by N-Ethylmaleimide.......... PC63 
for the Biosynthesis of Deoxyribonucleic Acid....... 2514 Simons, E. R., G. D. Fasman, anp E. R. Buovr. 
Kricuevsky, Micau I., Irving FrrepMan, Marcia F. The Pepsin-catalyzed Hydrolysis of the a-Helical 
NEWELL, AND FreperRIcK D. Sister. Deuterium Form of Poly-a,u-glutamie Acid................ PC64 
OcrToBeER 1961 
SreRE, Paut A., AND GEORGE W. Kosicxt. The Purifica- Horecker. Galactose Transport in Escherichia colt. 
tion of Citrate-condensing Enzyme................. 2557 1II. The Effect of 2,4-Dinitrophenol on Entry and 
Kosicx1, GrorGe W., AND A. Srere. Kinetic Accumulation . .. 2585 
Studies on the Citrate- condensing Enzyme. . .... 2560 Breser, Loran L., ERNEST Hopson, VERNON H. CueEL- 
Kosick1, GEorGE W., AND Pau A. SRERE. Deuterium DELIN, Vicror J. Brookes, AND Ropert W. New- 
Isotope Rate Effects with abies En- BURGH. Phospholipid Patterns in the Blowfly, 
zyme. Phormia regina (Meigen). . .. 2590 
FRAMPTON, E. W,, AND Woon. "Carbohydrate Oxi- GOLDFINE, HowarpD, AND Konrap Buocu. “On the Origin 
dation by Pactenanes fluorescens. VI. Conversion of Unsaturated Fatty Acids in Clostridia. . ..... 2506 
of 2-Keto-6-phosphogluconate to Pyruvate.......... 2571 Mupp, J. B., anp P. K. Srumpr. Fat Metabolien in 
Frampton, E. W., anp W. A. Woop. Purification and Higher Plants. XIV. Factors Affecting the Synthesis 
Properties of 2- from Aerobacter of Oleic Acid by Particulate from 
aerogenes... 2578 Avocado Mesocarp. . . 2602 


Houten, Danotp, a AND ) HERBERT J ‘Frome. Purification 
and Properties of Erythritol Kinase from — 
terium pentosaceum. . . 2581 
Ossorn, M. J., Wrusax McLauuan. AND 


Barron, E. J., C. Squmus, 4 AND > P. K. Srumrr. Me- 
tabolism in Higher Plants. XV. Enzymic Synthesis 
of Fatty Acids by an Extract of Avocado Mesocarp.. 2610 
KANESHIRO, TSUNEO, AND ALLEN G. Marr. Cis-9,10- 


0 
Gop 
0 
( 
RoNnG 
a 
t 
LoEew 
] 
I 
LOEW 
( 
§ 
LoEv 
] 
| 
GOLD 
1 
1 
LEON 
1 
Cour 
( 
Mar 
GILL 
| 
Kou 
Ken: 
BEEI 
Win: 
Rosi 


2552 


1961 Contents 


Methylene Hexadecanoic Acid from the Phospholipids 

of Escherichia colt. . ab 2615 
GotpMAN, PETER, AND P. Roy VAGELos. "The Specificity 

of Triglyceride Synthesis from Diglycerides - in 

Chicken Adipose Tissue. . .. 2620 
RonGonE, Epwarp L., SEGALOFF, Josur 

and Eniny F. Sano. Metabolism in Vivo of A'-Tes- 

tololactone. . : 2624 
Loewy, ARIEL G., Kary ‘Kem, 

anp Howarp L. Wotrincer, Jr. Fibrinase. 

Purification of Substrate and Enzyme.............. 2625 
Loewy, ARIEL G., ALBERT DAaHLBERG, Katy DuUNATHAN, 

Ropert KRIEL, AND Howarp L. WoLFINGER, JR. Fi- 

brinase. II. Some Physical Properties. . 
Lorwy, ArreL G., Katy DUNATHAN, A 

GALLANT, AND Bamana GaRpNER. Fibrinase. III. 

Some Enzymatic Properties......... .. 2644 
ARIEL G., JONATHAN A. Gatawr, AND ‘Kary 

DUNATHAN. Fibsinnte. IV. Effect on Fibrin Solu- 

GOLDSTEIN, B. Studies on Phenylketo- 

nuria. I. in 

the Rat.. a: . 2656 
LEONARD, Wasaan .. AND Joaxra Fosran. 

Changes in Optical ‘Rotation 3 in the Acid Transforma- 

tions of Plasma Albumin. Evidence for the Contribu- 

tion of Tertiary Structure to Rotatory Behavior.... 2662 
Cote, R. Davip. On the Transformation of Insulin in 


Concentrated Solutions of Urea. . vii . 2670 
Martin, J. Purification a A 
hibitor, from Sheep Serum. . : ae 2672 


GitL, THomas, J., III], anp Dory. ‘Studies « on Syn- 
thetic Tulppustite Antigens. II. The Immuno- 
chemical Properties of a seeacee of Linear Synthetic 
Polypeptides. . 2677 

Purification and Properties of u-Threonine Dehy- 

KovukoL, JANE, AND ERIc E. “Conn. The Metabolism of 
Aromatic Compounds in Higher Plants. IV. Purifica- 
tion and Properties of the Phenylalanine Deaminase 
of Hordeum vulgare. . : . 2692 

Kenney, Francis T., AND M. “Fiona. “Induction 
of Tyrosine-a-ketoglutarate Transaminase in Rat 
Liver. I. Hormonal Nature........ . 2699 

Beers, F., Jr. Stinulation ond Inhibition of 
Polynucleotide by Polynucleotides... 2703 

Aspet-Latir, Ata A., AND Spyripon G. A. ALIVISATOS. 
Imidazolytic Processes. IV. Enzymic Formation of 
Triphosphohistamine Nucleotide... ................ 2710 

H. G., anp Natuan O. Kapitan. The 
Preparation and Properties of N-Hydroxyethyl De- 
rivatives of Adenosine, Adenosine Triphosphate, and 
Nicotinamide Adenine Dinucleotide . . pas 2716 

dE Caputo, Dora P., W. HENRY Mosizy, J. 

AND RANWEL Carurro. Adenine Myonic Acid Di- 
nucleotide. . 2777 

RusHIzxKy, Grorce W., Cc. Anraun AND Her- 
BERT A. SOBER. Studies on the Preferential Speci- 
ficity of Pancreatic Ribonuclease as Deduced from 


XVli 


HASELKORN, Rospert, AND Paut Dory. The Reaction 

of Formaldehyde with Polynucleotides. . 
Lowry, Otiver H., V. PAsSSONNEAU, ‘Demor W. 

ScHULZ, AND K. Rock. The Measurement 

of Pyridine Nucleotides by Enzymatic Cycling...... 2746 
Lowry, Otiver H., JANET V. PASSONNEAU, AND MARTHA 

K. Rock. The Stability of Pyridine Nucleotides.... 2756 
BawbeENn, F. C. The Susceptibility of Rhoeo discolor to 

Infection by Tobacco Mosaic Virus. ; . 2760 
Gorpon, Minton AND CONLEY Surra. The ‘Infec- 

tion of Rhoeo discolor ch Tobacco Mosaic Virus Ribo- 

nucleic Acid... ...... . 2762 
SCHNEIDER, C., AND ‘Rorazenam. “Some 

Studies of the of by 

Hepatoma Cells. . we 2764 
Lewin, L. M., anp Gunz M. Brown. ‘The Biosynthesis 

of Tideinine. III. Mechanism of Enzymatic Forma- 

tion of the Pyrophosphate Ester of 2-Methyl-4-amino- 

5-hydroxymethylpyrimidine....................... 2768 
ArvaN L., anp D. R.Sanapr. On the Mecha- 

nism of Oxidative Phosphorylation. II. Effects of 

Arsenite Alone and in Combination with 2,3-Dimer- 

captopropanol. . . 2772 
NyYGAarD, AGNAR D- c ‘Re- 

ductases of Yeast: Reversible Interaction of Inhibitors 

at the Active Sites. . : 2779 
Horio, T., M. D. Kaman, AND DE » Relative 

Oxidation reduction Potentials of Heme Groups in 

Two Soluble Double-heme Proteins. . : .. 2783 
GoupBERGER, Ropert, ARCHIE L. Howann Tis- 

DALE, AND RALPH BoMSTEIN. Studies of the Electron 

Tepes System. XXXVII. Isolation and Proper- 

ties of Mammalian Cytochrome b.................. 2788 
Purvis, JoHN L., AND JoHN M. Lowenstein. The Rela- 

tion between Intra- and Extramitochondrial eae 

Nucleotides . .. 2794 
Lrxins, R. C., A. s. “Posen, AND 

P. Frost. Effect of Crystal Growth on the Compara- 

tive Fixation of Sr®* and Ca* by Calcified Tissues.... 2804 
Kung, Dante L., AND Jacos B. Fishman. Proactivator 

Function of Human Plasmin as Shown by — 

Esterase Assay. . . 2807 
Lowry, Otiver, H., R. Rosenrs, Dewor W. 

Scuutz, JANE E. Ciow, anp James R. CLarK. 

Quantitative Histochemistry of Retina. II. En- 

zymes of Glucose Metabolism. . a4 . 2813 
Natori, Yasuo, Henry O. 

Toreson, AND H. Tarver. Studies on Ethionine. 

V. Sex Difference in Incorporation in Vivo of Ethio- 

Preliminary Communications 


Bertani, L. EvizaBeTH, AGNETA HAGGMARK, AND 


Prerer ReicHarp. Synthesis of Pyrimidine Deoxy- 
ribonucleoside Diphosphates with Enzymes from 
Escherichia coli. . . PC67 


PEcHET, MAURICE M. ‘Haw Kau 
AND JULIA WAN. The Metabolism of 19-Hydroxy- 
corticocosterone. Isolation and Characterization 
of Three Metabolites. . . PC68 


= 
2520 
2530 
2435 | 
2544 

2548 : 
| || 
PC57 
PC59 
D 
yf 
PC63 
r. 
il 
PC64 
id 
.. 2585 
L- 
y; 
2590 
in 
.. 2596 
in 
sis 
m 
[e- 
sis 
2610 

q 


XViii Contents Vol. 236 
E. BARoNowsky, AND Konrap Buiocw. A Novel dence for the Formation of a Trifunctional Deoxynu- 
Mechanism for the Biosynthesis of Unsaturated cleotide Kinase . PC72 
Fatty Acids. . PCW LEONARD, In., AND F. Foster. 

BESSMAN, Maurice , AND J. The The N-F as the Basis for Cooperative 
Enaymalogy of Virus-infected Bacteria. ITI. Evi- Detergent Binding of Bovine Plasma Albumin.... PC73 
NoveEMBER 1961 
Hakomor!, SEN-ITIROH, AND RoGer W. JEANLOZ. Iso- CHRAMBACH. Studies on the Removal of the Bound 
lation and Characterization of Glycolipids from Nucleotide of Actin. . . 2917 


Erythrocytes of Human Blood A (Plus) and B (Plus). 2827 
Lack, Leon. Enzymic Cis-Trans Isomerization of Male- 
ylpyruvie Acid. . 2835 
ROSENBERG, Grace ‘Tus AND 
STEPHEN ZAMENHOF. Studies on Type-specific Sub- 
stances of Hemophilus influenzae, Types e andf..... 2841 
RosENBERG, EUGENE, AND STEPHEN ZAMENHOF. Further 
Studies on Polyribophosphate. . nee .. 2845 
Busse, Martin, K. AND > Marron Grsss. 
The Heterolactic Fermentation. III. Position of C' 
in the Products of Fructose Dissimilation by Leucono- 


stoc mesenteroides. . : .. 2850 
BuEDING, ERNEST, AND rt Je. 

tion Coefficient Distributions of Cold Water-ex- 

tracted Glycogens of Fasciola hepatica. . . 2854 


MoscaTe.ul, Ezio A., Epwarp A. Ham, AND Epwarp L. 
RICKEs. Properties of a 
from Bacillus subtilis . . ; ; . 2858 
PomeRANTZ, Seymour H. ‘Citric Acid Cycle in Young 
Rat Skin. ‘ . 2863 
WAGLE, SHREEPAD R., AND JAMES Interrela- 
tionships testnnen Amino Acid Metabolism and 
Carbohydrate Formation in Insulin Deficiency .. .. .. 
SecaL, Haroutp L., anp Govinp K. K. Menon. <Aceto- 
acetate Formation from Acetoacetyl Coenzyme A in 
Rat Liver Mitochondria: Effect of Endocrine State 
and Nature of the System. 
Hartcu, M. D., ann P. K. Stumpr. Fat Metabolism in 
Higher Plants. XVI. Acetyl Coenzyme A Carboxyl- 
ase and Acyl Coenzyme A-Malonyl Coenzyme “A 
Transcarboxylase from Wheat Germ............... 
Drummonp, GeorcE I., ANp JosepH R. Stern. Prepara- 
tion and Properties of a Liver Exterase Which Hydro- 
lyzes S-Acetoacetyl-dithiolactanoic Acid and Related 
Thioesters . . 2886 
STERN, JOSEPH R., AND Grorce L DRumMonp. "Ensymes 
of Ketone Body Metabolism. Il. Enzymic Thioly- 
sis of Acetoacetyl Coenzyme A and Acetoacetyl-pan- 
tetheine by Mono- and Dithiol Compounds......... 
AVIGAN, JOEL, AND DANIEL STEINBERG. Studies of Cho- 
lesterol Biosynthesis. III. The Desmosterol Reduc- 
tase System in Liver. . 2898 
Sprro, Mary JANE. Evaluation of ‘the Homogeneity of 
Several Thyroglobulin Preparations. . ; 
Gorpvon, G., Jay J. Bascu, AND ‘Epwin B. Ka- 
LAN. Amino Acid Composition of B- eee 
A, B, and AB. me 
Prez, Kart A., Fart W. Davie, J E. Foux, AND Joins A. 
GuapNeR. 8-Lactoglobulins A and B. I. Chromato- 
graphic Separation and Amino Acid Composition .. .. 
BAriny, M., B. Nagy, F. FrnketMan, ANDREAS 


- 


2868 


2872 


2879 


2892 


2912 


Benescu, Ruta E., Heian M. Ramus, BEN- 
ESCH, AND G. Mamows Smita. The Chemistry of 
the Bohr Effect. Il. Some Properties of Hemoglobin 

ScuonsauM, Grecory R., Burt ZERNER, AND Myron 
L. BENpER. The Spectrophotometric Determination 
of the Operational Normality of an Toe 
Solution. . 

FLEISCHER, SIDNEY, Kiouwen, AND 
BRIERLEY. Studies of the Electron Transfer System. 
XXXVIII. Lipid Composition of Purified Enzyme 
Preparations Derived from Beef Heart Mitochondria 2936 

Guazer, A. N., AND Emit L. Smiru. Studies on the Ultra- 
violet Difference Spectra of Proteins and Polypep- 
tides . ; . 2942 

GLAZER, A. R, AND Eu L. Sarre. Hydroxy 
Ionization in Papain. . : 2948 

MANNING, GILBERT B., AND Leon CAMPBELL. “‘Ther- 
mostable a-Amy sien of Bacillus stearothermophilus. I. 
Crystallization and Some General Properties. . .... .. 

MANNING, GILBERT B., L. LEON CAMPBELL, AND R. J. 
Foster. Thermostable a-Amylase of Bacillus stearo- 
thermophilus. II. _— Properties and Molecu- 
lar Weight. . .. 2958 

CAMPBELL, L. Lzon, AND Guazer B. “Mannine. ‘Ther- 
III. Amino Acid Composition. . ‘ .... 2962 

CAMPBELL, L. LEON, AND PHILIP D. CLEVELAND. “‘Ther- - 
mostable a-Amylase of Bacillus stearothermophilus. 

IV. Amino-terminal and Amino 

Leg, Tex H.., Aanow B. ‘Lawn, AND 
Janson. On the Structure of Human Corticotro- 
pin (Adrenocorticotropic Hormone). . . 2970 

PonTREMOLI, S., A. DE Ftora, E. Graz, G. Manaeanovés, 

A. BonsIGNorE, AND B. L. Horecker. Crystalline 
p-Gluconate 6-Phosphate Dehydrogenase. . . 2975 

Tomita, Kenxicu!, Henry A. Larpy, DIANE 
AND ALAN Kent. Synthesis and Biological Activity 
of O-Methyl Derivatives of Thyroid Hormones..... 2981 

Noaut, MatrHew W., AND M. ALLEN. Early 
Stimulation by Estradiol of Amino Acid Penetration 
in Rabbit Uterus. . 

Horrpata, KENGO, Taman, 
Siceru Kuno, ANp Osamu Hayaltsu1. The Metabo- 


. 2930 


2952 


2987 


lism of Kynurenic Acid. II. Tracer Experiments on 

the Mechanism of Kynurenic Acid Degradation and 

Glutamic Acid Synthesis by Pseudomonas Extracts... 2991 
Sotomon H., Omeaa L. Sitva, AND Marian W. 


The Mammalian Metabolism of t-Histidine. 


196 


RE) 


|| 

= 

Har 
ALE 

HEs 

Raz: 

Raz: 

YaM 

FRE! 

Ros! 

| 

Hoa 

Wes 

Gus 

Dou 
Dou 

Kin 

Scur 

Hirs 


236 


C72 


2917 


2991 


1961 Contents 


IV. Purification and Properties of Imidazolone Pro- 

pionic Acid Hydrolase. . 2996 
Remy, CHARLES N. Metabolism 

purine: Synthesis and Demethylation by Escherichia 

HARTMANN, U., AND ‘Stud- 

ies on Phassinnted Pyrimidines. XIII. Inhibition of 

Thymidylate Synthetase. . BAP 3006 
ALEXANDER, Martin, Leon A. Haren, 21 AND Ju ERARD Hun- 

witz. The Purification and Properties of Micrococcal 

Nuclease. . : . 3014 
Hess, EUGENE M. HERRANEN, AND Sama E. 

Lace. The Status of Soluble Ribonucleic Acid in 


Mammalian Cells. . ey 3020 
W. E. Tews of 

Two Phosphodiesterases . . . 3028 
RazzELL, W. E. Partial Purification ‘and ‘Properties of 

Phosphodiesterase I from Hog Kidney. . 3031 
SremneR, Rosert F. Copolymers of ‘with 

Cytidylie and with Uridylic Acid. é . 3037 
Yamapa, EstHeR W. The Phosphorolyss of Nucleosides 

by Rabbit Bone Marrow. . 


XIX 


GREEN, JoHN R., AND JoHN WesTLEY. Mechanism of 
Rhodanese Action: Polarographic Studies . . .. 3047 

EstaBrook, RoNaLp W. Studies of 
phorylation with Potassium eee as Electron 


Acceptor. . . 3051 
REIcH, AND Ww. Ww. Wanno. A c- 
Phospholipid Complex. . : 3058 
Reicu, MELviIn, AND W. W. "Role ‘of Phos. 
pholipids in Crteshinnin c Oxidase Activity. . .. 3062 
Leper, Irwin G. The Enzymatic Synthesis of Thisenins 


Kopin, Irwin J., C. M. ‘Pane, Juuvs. AXELROD, AND 
HERBERT Watsenace, The Fate of Melatonin in 
Animals . . 8072 

R. H, ‘AL H. ‘Kane, R. AND 
L. M. Humenece. Purification and Properties of 
3-Hydroxyanthranilic Acid Oxidase................ 3076 

Preliminary Communication 
GoupsTEIN, Jack, Guipo Guriporr1, Ko- 

NIGSBERG, AND Ropert J. Hitt. The Amino Acid 
Sequence around the “Reactive Sulfhydryl” Group 


of the 8 Chain from Human Hemoglobin... ..... PC77 


DECEMBER 1961 


FreepMAN, AARON D., anp ANDREW M. NeMETH. The 
Metabolism of Pyruvate in the Tricarboxylic Acid 
Cycle of Developing Mammalian Liver............. 3083 

Rosr, Irwin A., AND Epwarp L. O’ConneELL. I[ntra- 
molecular Transfer in the 
Isomerase Reaction . 

S1yERNHOLM, RuNE L., AND ERNEST P. Nose. ‘Carbo- 
hydrate Metabolism in Leukocytes. IV. The Me- 
tabolism of Glucose and Galactose in Polymorpho- 
nuclear Leukocytes from Rabbit. . ee . 3093 

Hocenkamp, H. P. C., anp H. A. Banaxn. The 
tification of a Derived from Coenzyme Bi... .. 3097 

NevFeLp, Evizasetu F., Davin S. M. 
Inves, Gian KessterR, AND W. Z. Hassip. Phos- 
phorylation of p-Galacturonic Acid by Extracts from 
Germinating Seeds of Phaseolus aureus............. 3102 

Weser, GourI BANERJEE, AND SEYMouR B. 
Bronstein. Role-of Enzymes in Homeostasis. 
Selective Induction of Increases of Liver Enzymes 
Involved in Carbohydrate Metabolism. . ere 

Guster, C. J. Studies on the Physiological Functions of 


Thiamine. I. The Effects of Thiamine Deficiency 

and Thiamine Antagonists on the Oxidation of a-Keto 

Acids by Rat Tissues. . -, 3112 
Dote, Vincent P. The Fatty ‘Acid Pool in Adipose 

Tissue. . . 3121 
Dote, Vincent Pp. Effect of Nucleic Acid Metabolites on 

Lipolysis in Adipose Tissue . : bee 3125 


Kazrro, YOSHITO, AND SEVERO ‘Ocuoa. “Mechanism: of 

the Propionyl Carboxylase Reaction. I. Carboxyla- 

tion and Decarboxylation of the Enzyme. . . 3131 
GEORGE J., JR., AND Ivan D. Feanrs, In. 

Conversion of A’-Cholestenol-4-C¥ and 7-Dehydro- 

cholesterol-4-C™ to Cholesterol . . peters . 3127 
Hirscumann, H., Frrepa B. Himscumann, AND Awromia 

P. ZALA. leclation of Two New 

from Human Pregnancy Urine. . sd ap . 3141 


Fuxusuma, Davin K., Mitprep SMULOWITz, AND 
KennetH |. H. Wruutams. A;-Pregnene-3a, 16a, 
20a-triol and Related Steroids in Adrenocortical 
Carcinoma. . 3147 

JOEL, PETERANNE B., Dwain D. HAGERMAN, J AND 
A. VILLEE. Effects of Estradiol Added in Vitro on 
the Metabolism of Human Placenta................ 3151 

Ray, P. D., E. A. Doisy, JRr., Joan T. Matscuiner, 8. L. 
Hsia, H. Exuiorr, Sipney A. THAYER, AND 
Epwarp A. Doisy. Bile Acids. XVI. Metabolism of 
Cholanic Acid-24-C™ in the Rat. . = . 3158 

Grorce L., CHarues E. Nomua E. 
TritscH, AND CATHARINE M. Weiss. Thyroxine 
Binding by Human Serum Albumin. . .. 3163 

Humme., J. P., Dan A. VER PLOEG, AND > 
NELSON. The Interaction between Ribonuclease 
and Mononucleotides as Measured Spectrophoto- 
metrically. . . 3168 

NELSON, Caanuzs A, ann J. P. ‘Hua, ‘The Inhibition 
of Pancreatic Ribonuclease by 2’-Cytidylic Acid. .. .. 3173 

Ricuarps, C., AND J. Rutrer. Prepara- 
tion and Properties of Yeast Aldolase.............. 3177 

Ricwarps, Ouiver C., J. Rurrer. Com- 
parative Properties of Yeast and Muscle Aldolase .... 3185 

Rutter, WitiiaM J., Otiver C. RicHarps, AND BEULAH 
M. Wooprin. Comparative Studies of Liver and 
Muscle Aldolase. I. Effect of duhcndapesiien on 
Catalytic Activity . . 3193 

WeBER, ANNEMARIE, AND “The Role of 
Calcium in the Superprecipitation of Actomyosin.... 3198 

T., L. Nopa, M. F. Morates. Kinetic Prop- 
erties and Equilibrium Constant of the Adenosine 
Triphosphate-Creatine Transphosphorylase-catalyzed 
Reaction . . 3203 

Bonar, AND Eusert J. Danret. The Amino Acid 


= 
2926 
2936 
2942 7 
2952 
2958 
2962 
3 
f 
. 2966 
2 
2970 
e | 
2975 
vy i 
y 
. 2981 
n 
0, i 
0- 
mn 
id 
v. 
e. 


XX Contents 
Composition of the Organic Matrix of Decalcified 
Fetal Bovine Dental Enamel. . GRE 1% 3210 

KveEpER, SERGIJE, AND WILLIAM M. Moleaac. The Me- 
tabolism of Melatonin (N-Acetyl- 
mine) and 5-Methoxytryptamine. . 3214 

Manpy, W. J., M. M. Rivers, AND A. ‘Nisonorr. ‘he 
senibiinniialn of Univalent Subunits Derived from 

Hott, ALLEN, AND Finn Wou. The Isolation and Char- 
acterization of Rabbit Muscle Enolase. . . 3227 

Kune, Danie. L., AND Jacos B. 
Procedure for the Isolation of Human Plasminogen .. 3232 

PrETERMANN, Mary L., AND AMALIA Paviovec. Ribo- 
nucleoprotein from a Rat Tumor, the Jensen Sarcoma. 

II. Complexes Formed with Hemoglobin.......... 3235 

ALIcE J., AND G. B. Kistrokowsky. Isolation and 
Properties of Pig Liver Esterase . ‘ .. 3240 

‘GeorGe, Puiuip, R. L. J. Lyster, Beerestone. 

The Reaction of Ferrimyoglobin with Phenol. . 3246 


Armstrone, F. B., anp R. P. WAGNER. Biosynthesis of 
Valine and Isoleucine. V, Electrophoretic Studies 
on the Reductoisomerase and Reductase of Salmo- 
nella. 

Wixom, Ropert ‘Joun H. Wixuan, . AND ) GEoRGE B. 
HoweE Lt. Suadies i in Valine Biosynthesis. III. Bio- 
logical Distribution of a Dihydroxy Acid Dehydrase . . 

Asies, PAuta G., JEANNE M. RaAveEL, AND WILLIAM 
Suive. The Indirect Role of Biotin in the Synthesis 
of the Malic Enzyme. . : . 3263 

Parker, Epwin D., G. AND » 


. 3252 


3257 


SHIVE. Biclagical Specificities of 4,5-Dehydro Ana- ~ 
logues of Isoleucine and Alloisoleucine.............. 3267 
Yoneea, TosHio, aND Exiyan Apams. Hydroxyproline 
Metabolism. V. Inducible 
Oxidase of Pseudomonas. . . 3272 
Kakimotro, YASuo, AND Mien D. L- 
Aspartyl-t-histidine, a Normal Constituent of Hu- 
man Urine.. ... 3280 
KakIMorTo, AND IN “The 


Preparation and Isolation of p-(—)-8-Aminoisobutyric 
Acid... . 3283 


Vol. 236 


Baxter, CLAUDE F., AND EUGENE Roserts. Elevation 
of y-Aminobutyric Acid in Brain: Selective Inhibi- 
tion of y-Aminobutyric-a-Ketoglutaric Acid Trans- 

EpELMAN, JEAN C., AND CHARLES GILv4rRG. Isotope 
Studies on Acid in Esch- 
erichia coli. . : 

KREDICH, Nicnonas M. AND ARMAND Guaamo. 
a Nucleoside Isolated 
from Cordyceps militaris . 

OcHoA, SEVERO, AND SANAE Mn. " Ensymatic Synthesis of 
Polynucleotides. IV. Purification and Properties of 
Polynucleotide of Azotobacter vine- 
landii . 

VANECKO, SrEve, AND M. ‘Lasxowsxt, ‘Sr. ‘Studies of the 
Specificity of Deoxyribonuclease I. III. Hydrolysis 
of Chains Carrying a Monoesterified anene on 
Carbon 5’. .. 3312 

Fortu, J. J., JERARD Hurwirz, Krva, AND “Mar- 
TIN ALEXANDER. The Incorporation of Adenylic 
and Cytidylic Acids into Ribonucleic Acid. . .. 3317 

Vars, GILBERT, AND GEORGE NICHOLS, JR. Metabolic 
Studies of Bone in Vitro. III. Citric Acid Metabo- 
lism and Bone Mineral Solubility. Effects of sieiciael 
roid Hormone and Estradiol. . es . 3323 

LazzaRINI, Ropert A., AND DaNrEL E. ATKINSON. 
Nucleotide-specific Nitrite Re- 
ductase from Escherichia coli...................... 88330 

Preliminary Communications 
Rasinow!1tz, Murray, AND Irvinc H. GoLpBERG. 

The Formation of 5-Ribosyluracil Diphospho- 

glycosyl from Triphos- 

phate. . bo. . PC79 
Lang, B. G., AND Frirz LIpMANN. ‘Nonparticipation 

of Acid in Glutathione and 


. 3303 


Acid Synthesis. . .. PCH 
Simpson, MELvIN v., “Dororay M. "SKINNER, AND 
Jean M. Lucas. On the of Cyto- 
chrome c. : PC81 
AND ‘K. E. “Van Hots. 
Evidence for Diewstoniion of Lysozyme in Alkaline 


= 

of 

of 
hy 
ua 
inj 
sp 
be 
be 
fic 

So 

to’ 

an 

6- 

is 

an 
tic 
or 
pr 
ves 
tio 
zy) 
he: 
glu 
the 

me 

dre 
glu 

In 

ald 

mo 
et ¢ 
fro 

’ 

Ca 

Ins 

stit 

1 

of 

me 


3317 


Tue JoURNAL oF BroLocicaL CHEMISTRY 
Vol. 236, No. 1, January 1961 
Printed in U.S.A. 


Substrate Specificity of Hexokinases* 
F. Lancs, aNnp Paut Koun 
From the Department of Biological Chemistry, University of Illinois College of Medicine, Chicago, Illinois 


(Received for publication, May 4, 1960) 


For many years, investigations of the specificity of enzymes 


’ have been carried out in a number of different laboratories. 


From such studies much has been learned about the mechanism 
of action of enzymes, the nature of the active site, and the nature 
of the enzyme-substrate complex. For enzymes acting on poly- 
hydroxy compounds such as glucose, it has been possible to vis- 
ualize the enzyme-substrate complex involving hydrogen bond- 
ing at several points, thus conferring on the union a rigidity in 
space necessary for stereochemical specificity of reaction. 

Although hexokinases derived from various rat tissues have 
been studied, the reports do not permit definite conclusions to 
be drawn concerning differences in the enzymes and their speci- 
ficities. Rat intestinal mucosa has been studied by Hele (1), 
Sols (2), and Long (3). The activity of rat kidney hexokinase 
toward glucose, fructose, and mannose has been reported (3-5), 
and rat liver has been studied extensively by many workers (3, 
6-9) in regard to fructokinase and glucokinase activity. There 
is agreement that fructokinase will not phosphorylate glucose 
and that liver must also contain a gluco- or a hexokinase in addi- 
tion to the fructokinase. This hexokinase has not been isolated 
or characterized. 

In the present paper, the substrate specificities of hexokinase 
preparations from rat intestine, kidney, and liver have been in- 
vestigated with a view to finding which groups of the polyfunc- 
tional carbohydrate molecule appear to be involved in the en- 
zyme-substrate complex. 

Studies of phosphorylation of p-glucose, some rare D-aldo- 
hexoses, D-glucosamine, N-acetylglucosamine, and 2-deoxy-p- 
glucose were made. The findings indicate distinct differences in 
the specificities of the enzyme preparations. 


EXPERIMENTAL PROCEDURE 


Methods and Materials—The sugars used were obtained com- 
mercially or prepared synthetically as follows: glucosamine hy- 
drochloride was obtained from Pfanstiehl Laboratories; N-acety]l- 
glucosamine was obtained from Chas. Pfizer and Company, Inc.; 
2-deoxyglucose was obtained from Aldrich Chemical Company, 
Inc. These substances were recrystallized before use. The rare 
aldohexoses were prepared from their corresponding lactones by 
modifications of the procedures of Sperber e¢ al. (10) and Isbell 
etal. (11). Allonolactone and calcium altronate were prepared 
from ribose according to the procedure of Pratt and Richtmyer 


* Supported in part by research grant P-161 from the American 
Cancer Society, and by research grant A-425 from the National 
Institute of Arthritis and Metabolic Diseases of the National In- 
stitutes of Health, United States Public Health Service. 

+ This work is taken from a thesis submitted to the University 
of Illinois Graduate College in partial fulfillment of the require- 
ments for the degree of Doctor of Philosophy. 


(12). Gulonolactone was prepared from xylose by the procedure 
of Isbell (11). Talonolactone was prepared from y-galactono- 
lactone by epimerization with pyridine according to the procedure 
of Glatthaar and Reichstein (13). ATP was obtained from 
Pabst Laboratories as the disodium salt. EDTA! was obtained 
from the Eastman Organic Chemicals Division of the Eastman 
Kodak Company. Tris was obtained from Nutritional Bio- 
chemicals Corporation. 
Assay Procedure—The method used for assaying the various 
hexokinase preparations was the constant pH microtitrimetric 
procedure of Schwartz and Myers (14). Incubations were car- 
ried out in 4-ml volumes at 30° and pH 7.4 with 0.02 m MgCl., 
0.002 m ATP, 0.002 m EDTA, enzyme, and varying concentra- 
tions of hexose. A unit of enzyme was defined as the amount 
of enzyme required to produce 1 X 10-* acid equivalents per 
minute at 30°. Phosphatase and ATPase activities were inhib- 
ited in the assay by the use of 0.02 m fluoride (3, 15, 16) or n-oc- 
tanol (17). Freezing and thawing of the hexokinase prepara- 
tions also served to decrease phosphatase and ATPase activity 
(17). 
Enzyme Preparation—All enzyme isolation work was _ per- 
formed at 0 to 5°, unless otherwise stated. Male Sprague-Daw- 
ley strain rats were used as the tissue source. Protein determi- 
nations were carried out by the method of Lowry et al. (18) or by 
digestion and nesslerization as described in Hawk, Oser, and 
Summerson (19), after dialysis against running water for 15 
hours. 
1. Liver Hexokinase—Crude rat liver hexokinase was prepared 
as needed, since the preparation was stable for only 2 to 3 days 
when stored at —15°. To prepare the enzyme, two fasted rats 
were killed by snapping the cervical cord. The livers (approxi- 
mately 20 g of tissue) were rapidly removed and homogenized 
in a Waring Blendor for 3 to 5 minutes with a buffer consisting 
of 2 volumes of 0.01 m Tris, 0.005 m EDTA, 0.005 m MgCl, at 
pH 7.0. The homogenate was centrifuged for 2 minutes at 600 
x g to remove intact cells and cellular debris. The supernatant 
fluid was recentrifuged for 45 minutes at 20,000 x g in an Inter- 
national centrifuge. The clear supernatant fluid containing 
hexokinase activity (Table I) was used for the assays. Glucose 
determinations by the method of Nelson and Somogyi (20) 
showed only negligible amounts of free sugar present (less than 
5 mg per 100 ml). Protein determinations showed the presence 
of 2.97 g of protein with a total hexokinase activity of 7800 units, 
assayed with glucose as a substrate. 
2. Kidney Hexokinase—Fresh rat kidneys from two or three 
rats (approximately 6 g of tissue) were homogenized in a VirTis 


1 The abbreviation used is: EDTA, ethylenediaminetetraacetic 
acid. 
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2 Hexokinase Specificity 


TaBLe [ 
Distribution of hexokinase activity in tissue homogenates 
Centrifugation* | Units of hexokinase recovered 
Speed | Time) ‘Shate | Sediment | paper 
min % 
Rat kidney. ..} 20,000 | 45 1,600 60 1,090 64 
Rat liver. ....| 20,000 | 45 | 10,000 | 2,500 | 7,800 78 
Rat intestine. . 800 | 30 | 13,000 | 1,800 | 11,000 85 
20,000 | 30 | 10,000 | 8,500 1,000 10 


* After an initial centrifugation at 600 X g for 2 minutes to re- 
move unbroken cells and other debris. 


“45”? homogenizer for 5 minutes with the buffer described above. 
A crude kidney hexokinase was obtained in the supernatant fluid 
after centrifuging the homogenate at 20,000 x g for 45 minutes 
(Table I). This preparation was stable for 2 to 3 weeks at —15°. 
A total activity of 1090 units in 0.65 g of protein was recovered. 

3. Intestinal Hexokinase—Immediately after a rat was killed, 
the entire intestinal tract was removed and cleaned by flushing 
with ice-cold water. After all the contents were removed, the 
intestine was slit longitudinally and washed in cold phosphate 
buffer at pH 6.8. The tissue was cut into three or four pieces, 
and each was homogenized by hand with 2 volumes of cold phos- 
phate buffer at pH 6.8. A loosely fitting glass homogenizer (21) 
was used so that only the mucosa was ruptured, the muscular 
layer being left intact. The homogenate was centrifuged at 
800 x g for 30 minutes to remove the heavy material of the mus- 
cular layer. The supernatant fluid was used in the hexokinase 
assays (Table I). Intestinal mucosa has been shown to have 
mainly a particulate hexokinase (22). The supernatant fluid 
contained 4 g of protein with a total activity of 11,000 units. 
This preparation was found to be stable for 2 to 3 weeks if stored 
at —15°. 


RESULTS AND DISCUSSION 


To determine the extent of interference with the hexokinase 
assay by ATPase and other phosphatases, control experiments 
were carried out, the results of which are shown in Table II. 
From these data it can be seen that the activity of contaminating 
enzymes was low compared to hexokinase activity, and was fur- 
ther inhibited by the presence of fluoride at a concentration equal 
to that of the magnesium chloride. Some inhibition of hexo- 
kinase by fluoride is also indicated. The solutions containing 
the enzymes were frozen after their preparation and thawed be- 
fore use. This procedure considerably decreased the activity of 
phosphatases without markedly reducing hexokinase activity 
(17). In subsequent assays it was determined that, in the ab- 
sence of substrate, acid production caused by interfering proc- 
esses was almost entirely absent and was therefore neglected. 
In those instances in which the test substance proved to be either 
inert or a very poor substrate, increasingly large amounts of the 
enzyme preparation were used in order to induce the reaction to 
proceed. Consequently, acid production resulting from ATPase 
activity was greater in these cases, but was never as much as 
10% of the total acid produced in the presence of even the poor 
substrates. This was considered to be within the limits of ex- 
perimental error under these circumstances, and the blank values 
were neglected. To this extent, however, the Michaelis constant 
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(K,,) values reported for poor substrates such as gulose and 
talose are not entirely accurate. 

The results of the substrate specificity studies are shown in 
Tables III and IV. Glucopyranose was used as the reference 
substrate, inasmuch as glucose is the physiological substrate for 
the tissues studied. Liver, however, may be taken as a partial 
exception to this, since fructose has been shown to be well uti- 
lized by this tissue (8) and, as previously noted, the presence of 
a unique fructokinase has been well established. Studies of 
aqueous solutions of some free aldohexoses have shown the 
pyranose form to be the predominant form present (23), and 
the assumption has been made that this holds true for all the 
aldohexoses. The points at which the sugars studied differ in 
structure from glucose have been indicated in Table III. 

Values recorded for the Michaelis constants (Km) were cal- 
culated from graphs by the method of Lineweaver and Burk (24). 
Comparison of K,, values obtained with enzymes isolated from 
different sources may provide information regarding the identity 
of the enzymes. The relative maximal rates of the reactions 
can be used to compare the behavior of a given enzyme toward 
a variety of substrates. This value was obtained from the ex- 
pression 


Vmax (substrate) 
Vmax (glucose) 


Relative maximal rate = 


The phosphorylation coefficient (25) is also useful in evaluating 
hexokinase activity. This coefficient was calculated from the 
expression 


Vmax (substrate) 
Vmax (glucose) 


(glucose) 
(substrate) 


Phosphorylation coefficient = 


It serves as an indication of the sensitivity required in test condi- 
tions and also gives some indication of the suitability of a sub- 
stance as a substrate for a hexokinase. 


II 


Effect of endogenous metabolites, phosphatases, and fluoride 
on hexokinase assay of enzyme preparations from normal 


rat tissues 
Acid equivalents produced per minute 
(X 108) 
Tissue Substrate 
system* strate | oride 
Rat liverf...| Glucose 38 8 54 12 0 
Glucose 6- 7 7 34 Ot 
phosphate 
Rat kidneyf.} Glucose 51 9 72 18 5 
Glucose 6- 4 7 23 3 
phosphate 
Rat _intes- 
eee Glucose 74 16 84 23 0 
Glucose 6- 14 7 8 ot 
phosphate 


* Complete systems contained enzyme, 0.02 m MgCle, 0.002 
EDTA, 0.02 m potassium fluoride, 0.002 m ATP, and 0.0004 m sub- 
strate. Incubations were carried out at 30° and pH 7.4 for 4 
minutes. 

{ Fresh supernatants prepared as in Table I. 

t Increase in pH of 0.05 to 0.1 unit in 15 minutes. 
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